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Aplpendix F
F1 Uncertainties Discussion

There is some uncertainty in not quantifying the potential risks and hazards associated with constituents

-that had detection limits, but not detections, that exceeded industrial RBCs (Sections 4.2.3.1, 43.3.1,

4.4.3.1, 4.5.3.1, and 4.6.3.1). To evaluate the issue of detection limits further, the following sections
present the frequency of detection limit exceedences for each of the SWMU Group constituents that had
detection limit exceedences.
nondetect constituents) has been added for some of the SWMUs per a request from USEPA. It should be
noted that both (1) the number of samples with detection limits that exceed the RBC and (2) the number

In addition, statistical information (such as arithmetic mean data for

of sémples with one-half of the detection limit that exceed the RBC are presented for the 0-5 foot soil data
set. The use of one-half detection limit information in these sections is important because risk
assessments typically use one-half of the analytical detection limit when calculating exposure point

concentrations.
F.1.1 SWMU Group A

For SWMU Group A, seven constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(1,2,3-cd)pyrene, and o,p-toluidine) were detected

at least once in site-wide soils at‘any depth, and some of their detection limits at SWMU Group A
exceeded their respective Region III industrial RBCs. These constituents are evaluated in the following
table.
[Constituent Industrial RBC| Sample Number of Number of 1/2- Exceedence
(mg/kg) Size Detection Limits | Detection Limits Frequency
That Exceed RBC |That Exceed RBC| Using [Using 1/24
Detection| Detection
Limits Limits
3,3-dichlorobenzidine 12.7 26 9 1 34.6% 3.8%
Benzo(a)anthracene 7.84 26 1 0 3.8% 0.0%
Benzo(a)pyrene 0.784 26 10 10 38.5% 38.5%
Benzo(b)fluoranthene 7.84 26 1 0 3.8% 0.0%
Bis(2-chloroethyl)ether 5.2 26 1 1 3.8% 3.8%
Indeno(1,2,3-cd)pyrene 7.84 26 1 0 3.8% 0.0%
0,p-toluidine 30 26 1 0 3.8% 0.0%




As can be seen in the table above, benzo[a]pyrene has significantly more than 10 to 15 percent of its
samples with 1/2 detection limits that exceed the RBC. Thus, if this constituent were present at one-half
of the detection limit in each sample, it is possible that the resulting exposure point concentrations could
be associated with an unacceptable risk or hazard for either of the two receptors. However, it is not
known whether or not this constituent is actually present at elevated levels at SWMU Groﬁp A, and it is
reasonable to assume that the conservatisms inherent in the risk assessment process compensate for the

uncertainties discussed herein.
F.12 SWMU Group B

For SWMU Group B, nine constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(1,2,3-cd)pyrene, 1,2-dibromo-3-chloropropane, m-

toluidine and o,p-toluidine) were detected at least once in site-wide soils at any depth, and some of their

detection limits at SWMU Group B exceeded their respective Region III industrial RBCs. These
constituents are evaluated in the following table.
[Constituent Industrial RBC| Sample | Number of | Number of Exceedence '
(mg/kg) Size Detection | 1/2-Detection Frequency | .
Limits Limits Using |Using 7%
That That Detection Detection'r\
Exceed RBC | Exceed RBC | Limits Limits
[3,3-dichlorobenzidine 27 | 23 18 4 78.3% | 17.4% |
Benzo(a)anthracene 7.84 23 3 1 13.0% 4.3%
Benzo(a)pyrene 0.784 23 18 18 78.3% 78.3%
Benzo(b)fluoranthene 7.84 23 3 1 13.0% 4.3%
Bis(2-chloroethyl)ether 5.2 23 3 3 13.0% 13.0%
Indeno(1,2,3-cd)pyrene 7.84 23 3 1 13.0% 4.3%
1,2-dibromo-3-chloropropane 4.1 32 1 0 3.1% 0.0%
m-toluidine 30 23 1 0 4.3% 0.0%
0,p-toluidine 30 23 3 2 13.0% 8.7%

As can be seen in the table above, benzo[a]pyrene has significantly more than 10 to 15 percent of its
samples with 1/2 detection limits that exceed the RBC. Thus, if this constituent were present at one-half
of the detection limit in each sample, it is possible that the resulting exposure point concentration could be
associated with an unacceptable risk or hazard for either of the two receptors. However, it is not known
whether or not this constituent is actually present at elevated levels at SWMU Group B, and it is
reasonable to assume that the conservatisms inherent in the risk assessment process compensate for the

uncertainties discussed herein.
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At the request of USEPA, a statistical analysis of the detection limits for constituents of potential concern
was performed based on the findings of the 0-2 ft bgs and 0-5 ft bgs soil screening tables. These analyses
included mean, median, maximum, minimum, standard deviation, and industrial RBC values for non-
detected constituents. An evaluation indicated that the mean detection limits for most of the constituents
in the 0-2 ft bgs screening table were two to three times the industrial RBCs, with the exception of
benzidine that showed much greater excursions above the RBC. This indicates that the detection limits
are elevated or the RBCs are relatively low. It should be noted that benzidine is not found anywhere
onsite and is not believed to have been used on the site. Based on the findings of the statistical analysis,
USEPA indicated in a conference call on August 14, 2000 that the detection limits did not appear very
elevated, were not atypical for the classes of constituents evaluated, and did not indicate poor laboratory
work. USEPA indicated they were satisfied with what had been presented in the statistical analysis of
detection limits, and that there was not a problem with the non-detected data and the detection limits.
USEPA also indicated that the analysis of detection limits for SWMU Group B non-detected constituents

should suffice for discussions of the remaining SWMUs.
F.1.3 SWMU Group C

For SWMU Group C, seven constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(1,2,3-cd)pyrene, and o,p-toluidine) were detected
at least once in site-wide soils at any depth, and some of their detection limits at SWMU Group C _

exceeded their respective Region III industrial RBCs. These constituents are evaluated in the following '

table.
[Constituent Industrial RBC| Sample Number of Number of 1/2- Exceedence
(mg/kg) Size Detection Limits | Detection Limits Frequency

That Exceed RBC [ That Exceed RBC| Using [Using 1/24

Detection| Detection
Limits Limits
3,3-dichlorobenzidine 12.7 28 22 3 78.6% 10.7%
|Benzo(a)anthracene 7.84 28 2 0 7.1% 0.0%
Benzo(a)pyrene 0.784 28 24 24 85.7% 85.7%
Benzo(b)fluoranthene 7.84 28 2 0 7.1% 0.0%
Bis(2-chloroethyl)ether 5.2 28 2 2 7.1% 7.1%
Indeno(1,2,3-cd)pyrene 7.84 28 2 1 7.1% 3.6%
0,p-toluidine .30 28 1 0 3.6% 0.0%
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As can be seen in the table above, one constituent (benzo[a]pyrene) has significantly more than 10 to 15
percent of its samples with 1/2 detection limits that exceed the RBC. Thus, if this constituent was present
at one-half of the detection limit in each sample, it is possible that the resulting exposure point
concentrations could be associated with an unacceptable risk or hazard for either of the two receptors.
However, it is not known whether or not this constituent is actually present at SWMU Group C, and it is
reasonable to assume that the conservatisms inherent in the risk assessment process compensate for the

uncertainties discussed herein.
F.1.4 SWMU GroupD

For SWMU Group D, six constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, bis(2-chloroethyl)ether, and indeno(1,2,3-cd)pyrene) were detected at least once in
site-wide soils at any depth, and some of their detection limits at SWMU Group D exceeded their

respective Region III industrial RBCs. These constituents are evaluated in the following table.

“Number of 112-
Detection Limits

ExXceedence
Frequency

Number of
Detection Limits

Sample

(mg/kg) Size

That Exceed RBC | That Exceed RBC

Using
Detection
Limits

12.0
7.84
0.784
7.84
5.2
7.84

3,3-dichlorobenzidine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fiuoranthene
Bis(2-chloroethyl)ether
Indeno(1,2,3-cd)pyrene

ob
56
56
56
56
56

aaaRaN

omoﬁmc’“

. 0
8.9%
42.9%
8.9%
8.9%
8.9%

Using 1/2-
Detection
Limits
[ B8.9% |
3.6%
37.5%
0.0%
8.9%

0.0%

As can be seen in the table above, one constituent (benzo[a]pyrene) has significantly more than 10 to 15
percent of its samples with 1/2 detection limits that exceed the RBC. Thus, if this constituent was present
at one-half of the detection limit in each sample, it is possible that the resulting exposure point
concentrations could be associated with an unacceptable risk or hazard for either of the two receptors.
However, it is not known whether or not this constituent is actually present at SWMU Group D, and it is
reasonable to assume that the conservatisms inherent in the risk assessment process compensate for the

uncertainties discussed herein.

¥4

P

- A



)

N

At the request of USEPA, a statistical analysis of the detection limits for constituents of potential concern
was performed based on the findings of the 0-2 ft bgs and 0-5 ft bgs soil screening tables. These analyses
included mean, median, maximum, minimum, standard deviation, and industrial RBC values for non-
detected constituents. An evaluation indicated that four constituents had both a median and mean
concentration above the industrial RBC (e.g., 1,2-dibromoethane, 2,4-TDA, benzidine, and n-
nitrosodimethylamine), whereas three constituents had a mean, but not a median coricentration above the
This

indicates that the detection limits are elevated or the RBCs are relatively low. It should be noted that

industrial RBC (e.g., benzo[a]pyrene, dibenzo[ah]anthracene, and n-nitrosodipropylamine).

benzidine is not found anywhere onsite and is not believed to have been used on the site. Based on the
findings of the statistical analysis, USEPA indicated in a conference call on September 6, 2000 that the
detection limits did not appear very elevated, were not atypical for the classes of constituents evaluated,
and did not indicate poor laboratory work. USEPA indicated they were satisfied with what had been
presented in the statistical analysis of detection limits, and that there was not a problem with the non-

detected data and the detection limits.
F.1.5 SWMU 21

For SWMU 21, eight constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(1,2,3-cd)pyrene, n-nitroso-dibutylamine, and o,p-
toluidine) were detected at least once in site-wide soils at any depth, and some of their detection limits at
SWMU 21 exceeded their respective Region III industrial RBCs. These constituents are evaluated in the

following table.

[Constituent Industrial RBC | Sample Number of Number of 1/2- Exceedence
(mg/kg) Size Detection Limits | Detection Limits Frequency

That Exceed RBC |That Exceed RBC| Using [Using 1/24

Detection| Detection
Limits Limits
3,3-dichlorobenzodine 12.7 8 3 3 37.5% 37.5%
Benzo(a)anthracene 7.84 8 3 1 37.5% 12.5%
Benzo(a)pyrene 0.784 8 4 4 50.0% 50.0%
Benzo(b)fluoranthene 7.84 8 3 1 37.5% 12.5%
Bis(2-chloroethyl)ether 5.2 8 3 1 37.5% 12.5%
lindeno(1,2,3-cd)pyrene 7.84 8 3 1 37.5% | 12.5%
N-nitroso-dibutylamine 1.1 8 4 3 50.0% 37.5%
o,p-toluidine 30 8 3 1 37.5% 12.5%

N



As can be seen in the table above, two constituents (benzo[a]pyrene and n-nitroso-dibutylamine) have
significantly more than 10 percent of their samples with 1/2 detection limits that exceed the RBC. Thus,
if these constituents were present at one-half of the detection limit in each sample, it is possible that the
resulting exposure point concentrations could be associated with an unacceptable risk or hazard for either
of the two receptors. However, it is not known whether or not these constituents are actually present at
SWMU 21, and it is reasonable to assume that the conservatisms inherent in the risk assessment process

compensate for the uncertainties discussed herein.
F.1.6 SWMU 27

For SWMU 27, eight constituents (3,3-dichlorobenzidine, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, bis(2-chloroethyl)ether, indeno(1,2,3-cd)pyrene, n-nitroso-dibutylamine, and o,p-
toluidine) were detected at least once in site-wide soils at any depth, and some of their detection limits at
SWMU Group B exceeded their respective Region III industrial RBCs. These constituents are evaluated

in the following table.

Industrial RBC
(mglkg)

Number of 1/2-
Detection Limits

Number of
Detection Limits

|Constituent Sample

Size

Exceedence
Frequency

That Exceed RBC | That Exceed RBC| Using
Detection

Limits

Using 112: )
Detecti™™

N

N

Limito. -

12.7
7.84
0.784
7.84
52
7.84
1.1
30

45.8%
20.8%
58.3%
20.8%
20.8%
-.20.8%
58.3%
20.8%

24
24
24
24
24
24
24
24

3,3-dichlorobenzodine
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
IBis(2-chloroethyl)ether
- [Indeno(1,2,3-cd)pyrene
N-nitroso-dibutylamine
o,p-toluidine

25.0%
20.8%
45.8%
20.8%
20.8%
20.8%
41.7%
20.8%

As can be seen in the table above, two constituents (benzo[a]pyrene and n-nitroso-dibutylamine) have
significantly more than 10 percent of their samples with 1/2 detection limits that exceed the RBC. Thus,
if these constituents were present at one-half of the detection limit in each sample, it is possible that the
resulting exposure point concentrations could be associated with an unacceptable risk or hazard for either
of the two receptors. However, it is not known whether or not these constituents are actually present at
SWMU 27, and it is reasonable to assume that the conservatisms inherent in the risk assessment process

compensate for the uncertainties discussed herein.
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F.1.7 Uncertainty Conclusions

Only one constituent (benzo[a]pyrene) consistently shows up in each SWMU group with more than 10 to
15 percent of the sample detection limits exceeding twice the industrial RBC (or stated another way, with
more than 10 to 15 percent of 1/2 of the detection limits exceeding the industrial RBC). This finding is
primarily related to the very low RBC threshold of 0.784 mg/kg. To get some idea of the probability of
benzo(a)pyrene actually being present at any of the five SWMUs, site-wide data on this PAH were
compiled. Out of approxiniétel§.600 site-wide samples for benzo(a)pyrene, this PAH was detected
fourteen times, resulting in a site-wide frequency of occurrence of about 2 percent. The highest detection
was 22.7 mg/kg at sample SM006-TB03-1719. The next highest detection was at 14.9 mg/kg at sample
SM007-TB03-1315. Neither of these two samples are within the 0-5 foot depth interval. Out of the
fourteen site-wide benzo(a)pyrene detections, only 6 exceeded the industrial RBC (i.e., less than 2 percent
of the samples). This suggests benzo(a)pyrene is not very common at the site, and would not be expected
at any of the SWMU Groups. It should also be noted that benzo(a)pyrene is generally ﬁbiquitous in the
environment at low concentrations, with typical background concentrations as follows (from ATSDR,

1995):

. Rural Soils 0.002 — 1.3 mg/kg
. Agricultural Soils 0.0046 — 0.9 mg/kg
. Urban Soils 0.165 — 0.22 mg/kg

These findings suggest that benzo(a)pyrene’s detection limit exceedences are not necessarily a significant
problem at SWMU Groups A, B, C, D, and E. '

Another constituent, 3,3-dichlorobenzidine, had detection limits exceeding twice the industrial RBC at a
frequency of more than 15 percent in samples from SWMU Groups B and E. The constituent, 3,3-
dichlorobenzidine, was detected extremely infrequently site-wide. It was detected in only one sample
(SM-019-TB02-1820) out of approximately 600 total samples, at a concentration of 15.1 mg/kg. The
positive detection was not in the 0 to 5 feet zone. This low detection frequency (less than one percent)
strongly suggests that 3,3-dichlorobenzidine is not present at these SWMUSs, and the detection limit

exceedences are not a significant concern.
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F.2. CALCULATION OF SITE-SPECIFIC SOIL SCREENING LEVELS

The development of site-specific SSLs is a two-step process. The first step is to estimate the relationship
(partitioning) between the concentration of the constituent in soil and in groundwater. The second step is to
estimate the change in groundwater concentration (attenuation) that occurs between the source area and the
receptor location.

F.2.1 SOIL-WATER PARTITIONING STEP

The equation used to calculate the SSL as a function of the water concentration (based on linear partitioning
from soil to groundwater) is the following (USEPA, 1996b):

SSL=C, [K,, + MJ DAF
Py
where:
SSL = soil screening level (mg/kg)
Cyw = target concentration in groundwater (mg/L)
Kg = soil-water partitioning coefficient (L/kg)
O = water-filled soil porosity (Lwater/Lsoil)
0, = air-filled soil porosity (Lajr/Lsoil)
" = dimensionless Henry's law constant
DAF = dilution attenuation factor
Ph = soil bulk density (kg/L)

In accordance with USEPA guidance (USEPA, 1996b), the target concentration of each constituent in
groundwater (Cy) was set equal to the federal Maximum Contaminant Level Goal (MCLG) if available and
not equal to zero. If the MCLG is zero, the federal Maximum Contaminant Level (MCL) was used. If
MCLs/MCLGs were not available, the USEPA Region III RBC for drinking water was used. Table F-2-1
summarizes the target groundwater concentrations for all constituents identified as being present above
USEPA SSLs or having maximum detection limits exceeding the USEPA SSLs at one or more SWMUs.

The soil-water partition coefficient can be measured experimentally, estimated based on literature values for
inorganic constituents, or calculated based on the soil-organic carbon partitioning coefficient (Ko¢) and site-
specific data on organic carbon as follows:

Kd=Kocxfoc
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where:
Koc soil-organic carbon partitioning coefficient (L/kg)
Joc = fraction organic carbon (mg/mg)

For purposes of this analysis, Kq values for inorganic constituents (which are pH-specific) were obtained
from USEPA SSL guidance (USEPA, 1996b; see User’s Guide). For organic constituents, the above
equation was used with literature values for Ko and site-specific data for foc. Several soil samples at the
New Martinsville facility were analyzed for total organic carbon (Tq). The average T concentration was
5,065 mg/kg, which converts to a f¢ value of 0.0051 mg organic carbon per mg soil.

Site-specific data were available for total soil porosity (n), soil moisture content (M), and dry soil bulk
density (pp). From these data, water-filled and air-filled soil porosities were calculated as follows:

0.,=Mxp,
and
ga =n- gb
where:
M = fraction of soil moisture (= mass of soil moisture / mass dry soil)
Ph = dry soil bulk density (kg/L)
n = total soil porosity (L/L)

The average values for M, pp, and n at the New Martinsville facility are 18.3%, 1.63 kg/L, and 0.4 L/L,
respectively. Water-filled soil porosity (Py) is estimated to be 0.3 L/L. The air-filled soil porosity (Pp) is set
to 0 L/L because it is not known whether volatiles were lost during sampling (USEPA, 1996b).

The dimensionless Henry's law constant is estimated using the following formula:

H'=H x4l
where:
H = Henry's law constant (atm-m3/mol)
41 = conversion factor

Literature values for H were used to estimate H' for constituents not listed in USEPA’s (1996b) soil
screening guidance.

Table F-2-2 summarizes the soil parameter values used by USEPA and the site-specific values for New

Martinsville in the partitioning equation. Constituent-specific data for K4, Koc, H and H' were presented in
Table F-2-1.

F.2-2



F.2.2 DILUTION ATTENUATION FACTOR STEP

The DAF is independent of constituents, but is dependent on many site-specific factors. The equation used
by USEPA to calculate the DAF is the following (USEPA, 1996b):

pur—1+Xi4

where:

K = aquifer hydraulic conductivity (m/yr)

i = hydraulic gradient (m/m)

d = mixing zone depth (m)

I = infiltration rate (m/yr)

L = source length parallel to groundwater flow (m)

Mixing zone depth (d) is estimated using the following equation:

d=J2a,L+d, J-exp[ -L1 )
Vsneda

oLy = vertical dispersivity (m/m)

Vs = horizontal seepage velocity (m/yr)
He = effective aquifer porosity (Lpore/Laquifer)
dg = aquifer depth (m)

If the calculated mixing zone depth exceeds the aquifer depth, then the aquifer depth was used to be
conservative. ‘

Vertical dispersivity (Iy) is estimated as follows:

(0474 = 0. 05 6 ar

and
aL= 0 1 X r

where:
or = longitudinal dispersivity (m/m)
X = horizontal distance to receptor (m)
056 = conversion factor ‘
0.1 = conversion factor

The horizontal seepage velocity (V) is estimated as follows:
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The aquifer hydraulic conductivity was calculated to be 315,360 m/yr (2834 ft/day) based on the results of
aquifer pump testing performed in 1985 (Geraghty & Miller, 1985; referenced in Geraghty & Miller, 1988).
The average hydraulic gradient was calcuated to be 0.0012 m/m, based on data presented in the 1997
Groundwater Monitoring Information Report (ICF Kaiser, 1998).

The infiltration rate for each SWMU was estimated based on two different land uses: heavy industrial and
light industrial. Heavy industrial areas are characterized as being covered by pavement, buildings, or similar
features that would impede infiltration. The infiltration rate for heavy industrial SWMUs has been set to
0.03 m/yr. For light industrial areas, which may be covered by grass, gravel, or dirt, a higher infiltration rate
(0.125 m/yr) was used. Each SWMU being evaluated in this analysis was identified as being “heavy” or
“light”; a few had features of both land uses (“intermediate”). In these cases, the average infiltration rate of
0.0775 m/yr was used. :

As indicated in the above equations, the mixing zone depth is a function of two site-specific parameters:
source length parallel to groundwater flow (L) and distance to receptor (X;). Under current conditions,
groundwater flows radially inward as a result of large-scale pumping by Bayer. Under these conditions,
there is no receptor to which groundwater may flow, and so no complete exposure pathways for
groundwater exist. In order to calculate site-specific SSLs, two simplifying assumptions were made: (1)
pumping stopped, and (2) the distance-to-receptor was set equal to the source length. Because the purpose
of this analysis is to conservatively assess potential releases from soil to groundwater, these two
assumptions represent hypothetical worst-case conditions.

Table F-2-3 presents the site-specific values for the aquifer parameters involved in the DAF calculation.
Table F-2-4 presents the values of the parameters that are SWMU specific. The resulting DAFs are also
presented in Table F-2-4. By integrating the calculations presented in this appendix, SSLs for each SWMU
were calculated. These are presented in Table 3.2-2 of the report.
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TABLE F-2-1
CONSTITUENT-SPECIFIC PARAMETERS USED IN SITE-SPECIFIC SSL CALCULATION

Constituent Target Cw Koc Kd H H'
(mg/L) Source (Likg) (L/kg) | (atm-m u3 /mol) =)
INORGANICS
Antimony 0.006|MCLG NA see B-2 0 0|
Cadmium 0.005|MCLG NA sce B-2 0 0)
Chromium 0.1)MCLG NA sce B-2 0 0|
[Nickel 0.1|MCLG NA see B-2 0 0
(ORGANICS j
1,1-Dichloroethene 0.007|MCL 589 030039 2.61E-02| LOTEHN
1,2-Dichlorobenzene 0.6|MCL 617 3.1467 I.90E-03 7.79E-02
1,4-Dichlorobenzene 0.075(MCL 617 3.1467 2.43E-03 9.96E-02;
2,4-Dinitrotoluenc 0.073|RBC 95.5 0.48705 9.27E-08 3.80E-06
2,6-Dinitrotoluene 0.037|RBC 69.2] 035292 7.46E-07 3.06E-05
Benzene 0.005|MCL 589| 030039 5.56E-03 2.28E-01
Benzo(a)anthracene 0.000092|RBC 398000 2029.8 3.34E-06 1.37E-04
Benzo(a)pyrenc 0.0002|MCL 1020000 5202 LI3E-06] 4.63E-05
Benzo(b)fluoranthene .000092 |[RBC 1230000 6273 1.11E-04 4.55E-03
bis(2-Chloroethybether 0.0000092}RBC 155 0.07905 1.80E-05 7.38E-04
Carbon Tetrachloride 0.005§MCL 174 0.8874 3.0SE-02 1.25E+00)
Chlorobenzene 0.039]RBC 219 (1169 3.71E-03 1.52E-01
cis-1,2-Dichlorocthenc 0.07IMCL 355 0.18105 4.07E-03 1.67E-01
Ethylbenzene 0.7|MCLG 363 1.8513 7.88E-03 3.23E-01
Mecthyicnc Chloride 0.005|MCL 1L7] 0.05967 2,19E-03 8.98E-02]
Nitrobenzene 0.0034|RBC 64.6 0.32946 2.40E-05 9.84E-04]
N-Nitrosodiphenylamine 0.014|RBC 1290 6.579 5.00E-06 2.05E-04)
p-Chloroaniline 0.15|RBC 66.1 0.33711 3.32E-07 1.36E-05
Phenol 22|RBC 283 0.14688 3.98E-07 1.63E-05
Styrenc 0.1IMCLG 776 3.9576 2.76E-03 113E-01
Tctrachlorocthene 0.005IMCL 155 0.7905| _ _ _1.84E-02|___7.54E-01
— - -—|Tolueac— —— —— T T THMCLGT 182 0.9282 6.63E-03|  2.72E-01
Trichloroethenc 0,005 MCL 166 0.8466 LO3E-02 4.22E-01
Trichlorofluoromcthanc 1.3{RBC 159 0.8109 5.83E-02| 2.39E+00
m+p-Xylenc 10|MCLG 407 20757 7.34E-03 3.01E-01
lo-Xylene 10|MCLG 363 1.8513 5.20E-03 2.13E-01
1,1,2,2-Tetrachloroethane 0.000052|RBC 933 0.47583 3.44E-04 1.41E-02
1,1,2-Trichlorocthane 0.003|MCLG 50.1 0.25551 9.12E-04 3.74E-02
1,1-Dichlorocthene 0.007|MCLG 589| 0.30039 2.61E-02| LO7EHI0
1,2-Dichlorocthanc 0.005|MCL 174} 0.08874 9.78E-04 4.01E-02
1,2-Dichloropropane  ~- 0.005|MCL 4377 0.22287 2.80E-04 1.15E-02|
Benzenc 0.005|MCL 589 0.30039 5.56E-03 2.28E-01
Bromomethanc 0.0087|RBC 105 0.05355 6.24E-03 2.56E-01
||Carbon Tetrachloride 0.005IMCL 174 (.8874 3.05E-02| 1.2SEH)
cis-1,3-Dichloropropene 0.000077{RBC 45.7) 023307 1.77E-02 7.26E-01
Mecthylene Chloride 0.005|RBC 11.7]  0.05967 2.19E-03 8.98E-02
[Tetrachlorocthene 0.005|MCL 155 0.7905 1.84E-03 7.54E-02|
trans-1,3-Dichloropropenc 0.000077|RBC 45.7| 023307 1.77E-02 7.26E-01
Trichlorocthene 0.005|MCL 166 0.8466 1.O3E-02 4.22E-01
Vinyl Chloride 0.002|MCL 18.6] 0.09486 2.71E-02 LITEH0
1,2,3-Trichlorobenzene 0.07MCLG 1780 9.078 1.42E-03 5.82E-02|
1,4-Dichlorobenzenc 0.075|MCLG 617 3.1467 2.43E-03 9.96E-02|
2,4,6-Trichlorophenol 0.0061|RBC 381 1.9431 7.78E-05 3.19E-03]
2,4-Dichlorophcnol 0.11}|RBC 147| 0.7497 3.17E-06 1.30E-04|
2,4-Dinitrophcnol 0073|RBC 100 0.51 4.51E-06 1.85E-04
2.4-Dinitrotoluene 0073|RBC 95.5 0.48705 9.27E-08 3.80E:06)
2,6-Dinitrotolucnc 0.037|RBC 692 035292 7.46E-07 3.06E-05]
2-Chtorophenol .18|RBC 388 1.9788 3.90E-04 1.60E-02|
3,3"-Dichlorobenzidine 0.00015|RBC 724 3.6924 4.00E-09 1.64E-07
Benzo(a)anthracene 0.000092 |[RBC 398000 2029.8 3.34E-06 1.37E-04]
bis(2-chlorocthyl)cther 0.0000092 |RBC 15.5 0.07905 1.80E-05 7.38E-04
Carbazole 0.0034|RBC 3390 17.289 1.53E-08 6.26E-07,
Hexachlorobutadiene 0.001 |MCLG 53700 273.87 8.15E-03 3.34E-01
Hexachlorocthane 0.00075|RBC 1780 9.078 3.88E-03 1.59E-01
Isophoronc 0.0711RBC 46.8 0.23868 6.63E-06 2.72E-04/
N-Nitrosodiphenylamine 0.014|RBC 1290 6.579 5.00E-06 2.05E-04
Nitrobenzene 0.0034|RBC 64.6| 032946 2.40E-05 9.84E-04,
p-Chloroaniline 0.15|RBC 66.1 0.33711 3.32E-07 1.36E-05
Pentachlorophenol 0,001 |MCL 592 3.0192 2.44E-08 1.0DE-06
2,4-Dimethylphenol 073|RBC 209 1.0659 2.00E-06 8.20E-05
Dibenzo(a,h)anthracene 0.0000092 |[RBC 3800000 19380 1.47E-08 6.03E-07
H hlorob 0.001 |MCL 55000 280.5 1.32E-03 5.41E-02
1,1,1-Trichloroethane 02|MCLG 110 0.561 1.72E-02 7.05E-01
1,2,4-Trichlorobenzene 007fMCLG 1780 9.078 1.42E-03 5.82E-02|
Benzo(a)pyrenc 0.0002|MCL 1020000 5202 1.13E-06 4.63E-05|
Benzo(b)(luoranthene 0.000092|RBC 1230000 . 6273 L11E-04 4.55E-03
Bromodichloromethane 0.08| MCL 55 0.2805 1.60E-03|  6.56E-02]
Bromoform 0.08|MCL 37.1 0.44421 5.34E-04 2,19E-02|
[Chloroform 0.08{MCL 39.8 0.20298 3.66E-03 1.50E-01
cis-1,2-Dichlorocthene 007|MCLG 355 0.18105 4.07E-03 1.67E-01
Dibromochioromethane 0.00013|RBC 63.1 0.32181 7.83E-04 3.21E-02
{{Indeno(l,2,3-cd)pyrenc 0.000092(RBC 3470000 17697 1.60E-06 6.56E-05
m-Toluidine 0.00035| RBC 20.8 0.10608 6.61E-08 2.71E-06]
N-Nitrosodimethylamine 0.014|RBC 0.1 0.00051 1.95E-10 8.00E-09)
IN-Nitrosodipropylaminc 0.0000036| RBC 24 0.1224 2.25E-06 9.23E-05
o-Cresol 1.8|RBC 912 046512 1.21E-06 4.95E-05
trans-1,2-Dichlorocthenc 0.1}MCLG 52.5] 026775 9.39E-03 3.85E-01
Cw = wrget groundwater concentration MCL = Maximum Contaminant Level
Kue = soil-nrganic catbon partition coefficient MCLG = Maximum Contaminant Level Goal .
Kd = soil-water partition coefficcient REC = USEPA Region II Risk-bosed Concentration
H. H' = Henry's Low constant NA = not opplicable
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TABLE F-2-2
SOIL PARAMETERS USED IN SITE-SPECIFIC SSLs

Parameter Units USEPA Site-specific

Value u(1) Measurement Source

Value

water-filled soil porosity L/L 0.3 0.3 calculated
air-filed soil porosity L/L 0.13 0 USEPA u(2)
moisture content % - 18.3 Shelby tube data
total soil porosity L/ 0.43 04 Shelby tube data
dry soil bulk density kg/L 1.5 1.63 Shelby tube data
fraction organic carbon kg/kg 0.002 0.0051 analytical data

u(1) Source: USEPA, 1996.
u(2) Air-filled soll porosity is set to zero if volatiles may have been lost during sampling (EPA, 1996).
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N TABLE F-2-3
! ; AQUIFER PARAMETERS USED IN DILUTION ATTENUATION

N
- FACTOR (DAF) CALCULATIONS
Parameter Units Bayer
Value
hydraulic conductivity m/yr 315360
hydraulic gradient m/m 0.0012
infiltration rate miyr
light industrial land use 0.125
heavy industrial land use 0.03
mean aquifer thickness m 13.72
horizontal seepage velocity m/yr 1892.16
effective aquifer porosity L/L 0.2
//_\\
.
//’\\
"
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TABLE F-24
DILUTION ATTENUATION FACTOR (DAF) CALCULATIONS INVOLVED IN SITE-SPECIFIC SSLS

Infiltration | Source | Distance to | Longitudinal | Vertical | Aquifer | Mixing Zone DAF Aquifer | Scale Source | Distance to

Unit Land Use Rate Length Receptor | Dispersivity |Dispersivity| Depth Depth Depth Length River

(m) (m) (m/m) {m/m) {m) (m) (ft) (ft/in) {in) (in)
SWMU 1 light industrial 0.125 231.6 231.6 23.2 1.30 13.72 13.72 180.31 50 80 9.5 0.125
SWMU 2 light industrial 0.125 79.2 79.2 7.9 0.44 13.72 8.41 322.39 50 80 3.25 5.5
SWMU 3 heavy industrial 0.03 12.2 12.2 1.2 0.07 13.72 1.29 1336.98 47.5 80 0.5 0.5
SWMU 4 light industrial 0.125 79.2 79.2 79 0.44 13.72 8.41 322.39 50 80 3.25 0.5
SWMU 5 intermediate 0.0775 146.3 146.3 © 146 0.82 13.72 13.72 458.91 45 80 6 3.75
SWMU 6 light industrial 0.125 134.1 134.1 13.4 0.75 13.72 13.72 310.72 45 80 5.5 9.5
SWMU 7 intermediate 0.0775 121.9 121.9 12.2 0.68 13.72 12.93 518.77 45’ 80 5 4
SWMU 8 heavy industrial 0.03 46 46 0.5 0.03 13.72 0.48 1336.98 45 80 0.1875 4
SWMU 9 intermediate 0.0775 244 244 24 0.14 13.72 2.59 518.77 50 80 1 7
SWMU 10 heavy industrial 0.03 841.2 841.2 84.1 471 13.72 13.72 206.73 50 120 23 1.5
SWMU 11 light industrial 0.125 6.1 6.1 0.6 0.03 13.72 0.65 322.40 50 80 0.25 6.5
SWMU 12 light industrial 0.125 396 39.6 4.0 0.22 13.72 421 322.40 50 80 1.625 0.25
SWMU 13 heavy industrial 0.03 978.4 978.4 97.8 5.48 13.72 13.72 177.89 50 120 26.75 35
SWMU 14 heavy industrial 0.03 45.7 45.7 46 0.26 13.72 4.84 1336.98 50 80 1.875 4
SWMU 15 light industrial 0.125 106.7 106.7 10.7 0.60 13.72 11.33 322.39 50 80 4.375 8
SWMU 16 heavy industrial 0.03 4.6 4.6 0.5 0.03 13.72 0.48 1336.98 52.5 120 0.125 6
SWMU 17 heavy industrial 0.03 20.6 20.6 2.1 0.12 13.72 2.18 1336.98 52 120 0.563 3.31
SWMU 18 heavy industrial 0.03 18.3 18.3 1.8 0.10 13.72 1.94 1336.98 25 80 0.75 16
SWMU 19 heavy industrial 0.03 9.1 9.1 0.9 0.05 13.72 0.97 1336.98 50 80 0.375 9.25
SWMU 20 light industrial 0.125 9.1 9.1 0.9 0.05 13.72 0.97 32240 50 80 0.375 35
SWMU 21 light industrial 0.125 274 274 27 0.15 13.72 291 322.40 50 80 1.125 5.75
SWMU 22 light industrial 0.125 9.1 9.1 0.9 0.05 13.72 0.97 322.40 50 80 0.375 3.5
SWMU 23 heavy industrial 0.03 15.2 15.2 1.5 0.09 13.72 1.61 1336.98 475 80 0.625 10
SWMU 24 light industrial 0.125 9.1 9.1 0.9 0.05 13.72 0.97 322.40 45 80 0.375 10.5
SWMU 25 heavy industrial 0.03 9.1 9.1 0.9 0.05 13.72 0.97 1336.98 50 80 0.375 35
SWMU 26 light industrial 0.125 73.2 73.2 7.3 0.41 13.72 7.77 322.39 45 80 3 9
SWMU 27 light industrial 0.125 79.2 79.2 7.9 0.44 13.72 8.41 322.39 50 80 3.25 9.75
SWMU 28 heavy industrial 0.03 9.1 9.1 0.9 0.05 13.72 0.97 1336.98 50 120 0.25 55
SWMU 29 heavy industrial 0.03 73.2 73.2 7.3 0.41 13.72 . 1.75 1336.98 52 120 2 2.75
SWMU 30 light industrial 0.125 91.4 91.4 9.1 0.51 13.72 9.71 322.39 60 120 2.5 13.5

"Heavy industrial" refers to SWMUs covered by pavement or buildings, precluding infiltration; "light industrial" refers to
SWMUs covered with gravel, vegetation, or dirt, where the infiltration rate would be greater.
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RN VN
SO-DERM. XL(/,W Site Name: Bayer New Martinsville ( \ ( }
- XL ) 3 i / s
PrintDale: " 01128100 N -
Creation Date: 12/16/99 Scenario: Demmal Contact with Chemical Constituents in Soil

Receptor:  Construction Worker - 0-5 feet GROUP A

This table calculates estimated body dose, incremental cancer risk, and hazard indices from dermal exposure to chemical constituents in soil.
The equations used to calculate body doses, ncremental cancer risks, and hazard indices are:

Body Dose = (CS * SA * AF * ABS * EF *ED * CF)/(BW * AT) Body Dose = Adjusted Body Dose Cancer Adj. BodyDose  Cancer Slope Factor Adj. Body Dose
{mg/kg-day) ABSo Risk = (mg/kg-day) * (mg/kg-day)™1 Hazard (mg/kg-day)
Index = Reference Dose

WHERE: : {mg/kg-day)

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10‘° kg/mg)

SA = SKIN SURFACE AREA (cm*2) . BW = BODY WEIGHT (kg)

AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm?) AT = AVERAGING TIME (days) = 25,550 for carcinogens

ABS = ABSORPTION FACTOR (unitless) - USEPA Region Ill, 1995 AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

EF = EXPOSURE FREQUENCY (days/year) ABSo = ORAL ABSORPTION FACTOR (unitless)

ED = EXPOSURE DURATION (years)

ESERIRSEREY. - assume chronic CSF or RD

for subchronic exposure

“Ccs* "SA" “AF" "ABS" "EF" "BW" "AT" “ED" Oral Absorp.{ Adjusted Reference “HI"

Concentration | Skin Area| Adh. Factor | Abs. Factor |Expos. Freq.] Body Weight] Averaging | Exp. Duration| Body Dose Factor Body Dose CSF Dermal Dose (RfD) Hazard

Constituent (mgfkg) {cm*2) | (mglcm2) (days/year) (kg) Time (days)]  (years) (mg/kg-day)| (unitless) |(mg/kg-day)| (mg/kg-day)-1]Cancer Risk| (mg/kg-day) Index

Carcinogen Effects:

2,4-toluenediamine | 119 2,000 1 0.100 130 700 1 25,550 1 1.73E-07 1 1.736-07 3.2 5.54E-07 NA NA

Noncarclnogenic Effects:
NA
SUMMATION:| 5.54E-07 | SUMMATION: NA

SOURCES:  USEPA, 1989, Risk Assessment Guidance for Superfund, Volume |, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002,
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.



SO-ING.XLS Site Name:  Bayer New Martinsville
Creation Date: 12/16/99 Scenario: Ingestion of Chemical Constituents in Soll
Receptor: Constlruction Worker - 0-5 feet GROUP A

This table calculates estimated body dose, incremental cancer risk, and hazard indices from ingestion exposure to chemical constituents in soil.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS * IR * EF * ED * CF)/(BW * AT) Cancer BodyDose  Cancer Slope Factor
(mg/kg-day) Rate = (mg/kg-day) * 1/(mg/kg-day)
WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10°kg/mg)
IR = INGESTION RATE (mg/day) BW = BODY WEIGHT (kg)
- EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days)

ED = EXPOSURE DURATION (years)

Body Dose

Hazard = (mg/kq-day)

Index

AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

RfD (mg/kg-day)

assume chronic CSF or RMD

. for subchronic exposure
"Cs” “IR" “EF "BW” “AT* *ED* Oral Absorp. | Adjusted Reference “Hi*
Concentration | ing Rate | Expos. Freq.] Body Weight | Averaging | Exp. Duration| Body Dose Factor Body Dose CSF Ingestion Dose (RID) Hazard
Constituent (mg/kg) _| (mg/day) | (daysfyear) (kg) Time (days) (years) (mp/kg-day)] (unitless) | (mg/kg-day)| (mg/kg-day)-1 | Cancer Risk | (mgl/kg-day) Index
Carcinogen Effects:
2 4-toluenediamine 19 480 130 70.0 25,550 1 4.15E-07 1 4.15E-07 32 1.33E-06 NA NA
Noncarcinogenic Effects:
NA
) ) SUMMATION: | 1.33E-06 | SUMMATION: NA
SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A), 1

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-81/01-B.

nterim Final. EPA/540/189/002.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs anid RfDs based on administered doses.

Skin surface area for hands and head.



SO-INH.XLS Site Name: Bayer New Martinsville
Print Date: 01/28/00
Creation Date: 12/16/99 Scenario:  Particulate Inhalation of Chemical Constituents in Soil
Receptor:  Construction Worker - 0-5 feet GROUP A
3600/ hr

PEF(n 1kg)=0ICx

0.036x(1-V)x (U, /U, x F(x)

Where:
Value Source
Q/C (inverse of mean concentration at the center of the source area in g/m?-s per kg/m’) 80.8 EPA 1996 default CA (mg/m 3 )= ﬂn_g/kg)_
V (Fraction of vegetative cover)- conservatively assume no vegetative cover, unitless 0 assumed ) PEF (m 3 /kg)
Um (Mean annual wind speed in m/s) 469 EPA 1996 default
Ut (Equivalent threshold value of windspeed at 7m in m/s}) 11.32 EPA 1996 default
|£0q (Function dependent on Umi/Ut, derived using Cowherd (1985) - unitless) 0.194 EPA 1996 default PEF = 6.60E+08 m¥kg
Body Dose = (CA* IR * ET * EF * ED)/(BW * AT) Cancer Body Dose  Cancer Slope Factor Body Dose
(mgfkg-day) Rate = (mgikg-day} * 1/(mg/kg-day) Hazard = {mg/kg-day)
Index RfD {mg/kg-day)
WHERE:
CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m®)
IR = INHALATION RATE (m>hour) X BW = BODY WEIGHT (kg)
ET = EXPOSURE TIME (hours/day) AT = AVERAGING TIME (days)
EF = EXPOSURE FREQUENCY (daysfyear) AT = AVERAGING TIME (days) = 25,550 for.carcinogens
£D = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
"CS* "CA" "IR" “ET" "EF" - "BWY “AT" "ED" Oral Absorp. Adjusted Reference
Concentration| Cencentration| ‘Inh Rate { Expos.Time | Expos. Freq.] Body Weight] Averaging | Exp. Duration Body Dose Factor Body Dose CSF Inhatation Dose (RD)
Constituent {mg/kg) (mg/m®) | (m’mour)| (hours/day) | (daysfyear) (ka) Time (days) {years) {mg/kg-day) (unitless) (mg/kg-day) | (mg/kg-day)-1]Cancer Risk| _(mgfkg-day)
Carcinogen Effects:
2,4-olyenediamine 1.9 1.80E-08 25 8 130 70.0 25,550 1 2.62E-11 1 2.62E-11 32 8.38E-11 NA
Noncarcinogenic Effects:
NA

7 SUMMATION:) 8.39E-11 | SUMMATION:
SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume |, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043,




SO-DERM.XLS Site Name: Bayer New Martinsville SWMU B

Print Date: 01/28/00

Creation Date: 12/16/99 Scenario: Dermal Contact with Chemical Constituents in Soil
Receptor: Construction Worker - 0-5 feet GROUP B

This table calculates estimated body dose, incremental cancer risk, and hazard indices from dermal exposure to chemical constituents in soil.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS * SA * AF * ABS * EF * ED * CF)/(BW * AT) Body Dose = Adjusted Body Dose Cancer Ad]. Body Dose Cancer Slope Factor Adj. Body Dase
(mg/kg-day) ABSo Risk = (mg/kg-day) * (mg/kg-day)*-1 Hazard (mag/kg-day)
Index = Reference Dose

WHERE: (mg/kg-day)

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10 kg/img)

SA = SKIN SURFACE AREA (cm*2) BW = BODY WEIGHT (kg)

AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm?) AT = AVERAGING TIME (days) = 25,550 for carcinogens

ABS = ABSORPTION FACTOR (unitiess) - USEPA Region Iil, 1995 AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

EF = EXPOSURE FREQUENCY (days/year) ABSo = ORAL ABSORPTION FACTOR (unitless)

ED = EXPOSURE DURATION (years)

= assume chronic CSF or RfD
for subchronic exposure
"Ccs® "SA" "AF" "ABS" "EF" “BW* AT “ED" Oral Absorp.| Adjusted Reference HI°
Concentration | Skin Area] Adh. Factor | Abs. Factor |Expos. Freq.| Body Weight | Averaging | Exp. Duration| Body Dose Factor Body Dose CSF Demal Dose (RfD) Hazard
Constituent {mg/kg) (cm*2) (mglem2) (days/year) (kg) Time (days)]  (years) (mg/ka-day)] (unitless) |(ma/kg-day)| (mg/kg-day)-1{ Cancer Risk] (mg/kg-day) Index
Carcinogon Effects: :
2,4-toluenediamine 2435 2,000 1 0.100 30 70.0 25,550 1 8.17E-06 1 8.17€-06 3.2 2.61E-05 NA NA
Noncarcinogenic Effects:
NA
SUMMATION:| 2.61E-05 | SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume |, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043,
USEPA, 1892, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B. i

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorptlon factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.
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SO-DERM.XL. Site Name: Bayer New Martinsville - SWMU B (\\V/ e ﬂ/
Print Date: -, 01/28/00
Creation Date: 12/16/99 Scenario: Dermal Contact with Chemical Constituents in Soil
Receptor:  Industrial Worker - 0-2 feet GROUP B
This table calculates estimated body dose, incremental cancer risk, and hazard indices from dermal exposure to chemical constituents in soil,
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:
Body Dose = (CS * SA * AF * ABS *EF *ED * CFY(BW*AT) . Body Dose = Adjusted Body Dose Cancer Adj. Body Dose  Cancer Slope Factor Adj. Body Dose
(mg/kg-day) ABSo Risk = (mgkg-day) * (mg/kg-day)*-1 Hazard {mg/kg-day)
index = Reference Dose
WHERE: (mgfkg-day)
CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10°® kg/mg)
SA = SKIN SURFACE AREA (cm*2) . BW = BODY WEIGHT (kg)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm?) AT = AVERAGING TIME (days) = 25,550 for carcinogens
ABS = ABSORPTION FACTOR (unitless) - USEPA Region Ill, 1995 AT = AVERAGING TIME (days) = ED * 365 daysl/year for noncarcinogens
EF = EXPOSURE FREQUENCY (days/ysar) ABSo = ORAL ABSORPTION FACTOR (unitless)
ED = EXPOSURE DURATION (years)
"cs" "SA" “AF" "ABS" "EF" “BW" “AT" "ED" Oral Absorp.| Fraction Adjusted Reference “HI"
Concentration | Skin Area| Adh. Factor | Abs. Factor |Expos. Freq.| Body Weight | Averaging | Exp. Duration] Body Dose Factor Contacted | Body Dose CSF Dermal Dose (RfD) Hazard
Constituent (mg/kg) {cm"2) | (mg/icm2) | - (daysfyear) (kg) Time (days)] (years) (mg/kg-day)] (unitless) (FC) {mg/kg-day) |} (mg/kg-day)-1 | Cancer Risk | {mgikg-day) fndex
Carcinogen Effects: i .
2,4-toluenadiamine 873 2,000 1 0.10 250 70.0 25,550 25 2.35E-05 1 \ a5 . 2.35E-05 3.2 7.53E-05 NA NA
Noncarcinogenic Effects:
NA
SUMMATION: 7.53E-05 _ ISUMMATION; NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human Heaith Evaluation Manual (Part A), Interim Final. EPA/540/189/002.

USEPA, 1988, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/S00/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.

Skin surface area for hands and head.




SO-ING.XLS Site Name:  Bayer New Martinsville SWMU B
Creation Date: 12/16/99 Scenario: Ingestion of Chemical Constituents in Soil
Receptor: Construction Warker - 0-5 feet GROUP B

This table calculates estimated body dose, incremental cancer risk, and hazard indices from ingesti @ e to chemical constituents in soil.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are: :
Body Dose = (CS * IR * EF * ED * CF)/(BW * AT) Cancer BodyDose  Cancer Slope Factor Body Dose
(mg/kg-day) Rate = (mg/kg-day) * 1/(mg/kg-day) Hazard = (mg/kg-day)
Index RfD (mg/kg-day)
WHERE:
CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10°kg/mg)
IR = INGESTION RATE (mg/day) BW = BODY WEIGHT (kg)
EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days)
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = 25,550 for carcinogens

= assume chronic CSF or RfD

AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

for subchronic exposure
“cs" IR “EF* “BwW "AT" “ED" Oral Absorp. | Adjusted Reference “HI*
Concentration | Ing Rate | Expos. Freq.| Body Welght | Averaging | Exp. Duration| Body Dose Factor Body Dose CSF ingestion Dose (RfD) Hazard
Constituent {ma/kg) (mg/day) | (days/year) (kg) Time (days) (years) |(mg/kg-day)] (unitiess) |(mg/kg-day)| (mg/kg-day)-1 | Cancer Risk | (mg/kg-day) Index
Carcinogen Effects:
2 4-bluenediamine 2435 480 30 70.0 25,550 1 1.96E-05 1 1.96E-05 3.2 6.27E-05 NA NA
{Noncarcinogenic Effects:
NA
SUMMATION: | 6.27E-05 | SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume |, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1988, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.
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SO-INGXLS O Site Name: Bayer New Martinsville - SWMU B e
Print Date: 01/28/00
Creation Date: 12/16/99 Scenario: Ingestion of Chemical Constituents in Soil
Receptor: Industrial Worker - 0-2 feet GROUP B

This table calculates estimated body dose, incremiental cancer risk, and hazard indices from ingestion exposure to chemica! constituents in soll.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:

@

Body Dose = (CS * IR * EF * ED * CF)/(BW * AT) Cancer  Body Dose  Cancer Slope Faclor Body Dose
(mg/kg-day) Rate = (mglkg-day) * 1/{mg/kg-day) ' Hazard = (mg/kg-day)
Index RfD (mg/kg-day)
WHERE:
CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10° kg/mg)
IR = INGESTION RATE (mg/day) BW = BODY WEIGHT (kg)
EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days)
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
"cs" "IR" “EF" "BW" "AT" “ED" Oral Absorp.| Fraction Adjusted Reference "HI
Concentration| Ing Rate | Expos. Freq.| Body Weight | Averaging | Exp. Duration| Body Dose Factor Contacted | Body Dose CSF Ingestion Dose (RID) Hazard
Constituent (morkg) {malday) | (daysfyear) {kg) Tims (days) (years) (mag/kg-day) | _(unitless) (FC) {mg/kg-day) | (mg/Kg-day)-1 | Cancer Risk {mo/kg-day) {ndex
Carcinogen Effects: ’
2,4-Toluenediamine 67.3 50 250 70.0 25,550 25 5.88E-06 1 0.5 5.88E-06 3.2 1.88E-05 NA NA
Noncarcinogenlc Effects:
NA
SUMMATION: | 1.88E-05 SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume |, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended In RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.

Skin surface area for hands and head.




SO-INH.XLS Site Name: Bayer New Martinsvile SWMU B

Print Date: 01/28/60
Creation Date: 12/16/99 f of C Constitvents In Soll
Receptor:  Construction Worker - 0-5 feat GROUP B
360G/ hr
PEF(m’ 1kg)=0/Cx -
0.036<(1-V)x(U, /U,y x F(x)
Whers:
CS (m
Q/C (inverse of maan concentration at the center of the source area in g/m’-s per kg/m®) . EPA 1998 default CA (mg/m 3 )= -&
V (Fraction of vegetative cover)- conservatively assume no vegetativa cover, unitiess 0 assumed PEF (m 3 /kg)
Um (Mean annual wind speed in m/s) 4,69 EPA 1998 default . .
Ut (Equivalent threshald value of windspeed at Tm in m/s) 11.32 EPA 1996 default
0.184 _ |EPA 1996 default PEF=  6.60E+08 m'kg
Body Dose = (CA* IR * ET * EF * EDY(BW* AT) Cancer BodyDose  Cancer Slope Factor Body Dose
(mg/kg-day) Rate = (mg/kg-day) * 1/(mgfkg-day) Hazard = (mg/ka-day)
Index RID (mg/kg-day)

WHERE:

CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m)

IR = INHALATION RATE (m®/hour) BW = BODY WEIGHT (kg)

ET = EXPOSURE TIME (hours/day) AT = AVERAGING TIME (days)

EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days) = 25,550 for carcinogens

ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

cs* “CA" IR T “erF BW "AT" *ED"* . Oral Absorp. Adjusted
Cancentration| Cencentration] {nh Rate | Expos.Time | Expos. Freq.| Body Welght| Averaging | Exp. Duration Body Dose Factor Body Dose
Constitusnt (mg/m®) ] (m>hour) | (hours/day) | (days/year) (ka) Time (days) (years) (markg-day) (unitiess) | (mg/kg-day)
Carcinogen Effects:
24-luenadiaming 2436 3,80E-08 25 8 30 70.0 25,550 1 1.24E-09 1 . 1.24E-09
Noncarcinogenic Effacts: i
NA
SUMMATION:| 3.86E-09 EUMMATION NA
SOURCES: USEPA, 1889, Risk A Guld: for Superfi Vol 1, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1989, Factors Handbook, EPA/600/8-85/043.
I3 \‘\ SN



SO-INH.XLS Site Name: Bayer New Martinsville - SWMU B
Print Date: 01/28/00
Creation Date: 12/16/89 Scenario:  Parficulate Inhalation of Chemical Constituents in Soll
Receptor.  Industrial Worker - 0-2 feet GROUP B
3600/ hr

PEF(nt 1kg)=Q/Cx

0036 (1-V)x (U, /U, x F(x)

\Whare:
Value Source
Q/C (inverse of mean concentration at the center of the source area in g/m®s per kg/m’) 90.8 EPA 1996 default CA (mg/m 3 )= Mg/ki_
V (Fraction of vegetative cover)- conservatively assume no vegetative cover, unitless 0 assumed PEF (m 3 /kg)
Um (Mean annual wind speed in m/s) 469 EPA 1998 default
Ut (Equivatent threshold value of windspeed at 7m in mvs) 11.32 EPA 1898 defautt
%IM@M PEF=  6.60E+08 m'kg

6.58E+08
Body Dose = (CA * R * ET * EF * EDY(BW * AT) Cancer BodyDose  Cancer Slope Faclor Body Dose )
{mg/g-day) Rate = (mgfkg-day) * 1/mg/kg-day) Hazard = {mg/kaday)
Index RfD (mg/kg-day)
WHERE:
CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m®)
IR = INHALATION RATE (m*/hour) BW = BODY WEIGHT (k)
ET = EXPOSURE TIME (hours/day) AT = AVERAGING TIME {days)
EF = EXPOSURE FREQUENCY (daysfyear) AT = AVERAGING TIME (days) = 25,550 for carcinogens
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME {(days) = ED * 385 days/yaar for noncarcinogens
) cs* "CA" “IR" Er "EF" “BW" AT “ED” Oral Absorp. Fraction Adjusted | Referenca “H*
Concentration] Cencentration] Inh Rate | Expos.Time| Expos. Freq.| Body Welght| Averaging | Exp. Duration Body Dase Factor Contacted Body Dose CSF inhalation Dose (RD) | Hazard
Constituent (i) (mgrm’) | (m*houn)| (hours/day)| (daysiysar) k) Time (days) (years) (maikg-day) {unitless) ({FC) (ma/ko-day) | (ma/kg-day)}1 | Cancer Risk Index
Carcinogen Effects: -
24-totusnadismine 613 1.0187-07 25 8 250 70.0 25,550 25 3.56E-09 % 06 ] 3.56E-09 32 1.14E-08 NA
Noncarcinogenic Effects:
NA
SUMMATION: 1.14E-08 NA
SOURCES: USEPA, 1989, Risk A Guild: for Superfund, Volunie {, Human Heaith Evaluation Manual (Part A), interim Final. EPA/540/189/002.

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043,



SO-DERM.XLS
Print Date: 01/28/00
Creation Date: 12/16/89

Site Name: Bayer New Martinsville SWMU C

Scenario: Demnal Contact with Chemical Constituents in Soll
Receptor:  Construction Worker - 0-5 feet

This table calculates estimated body dose, incremental cancer risk, and hazard indices from dermal exposure to chemical constituents in soil.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS “ SA * AF * ABS * EF *ED * CF)/(BW* AT) Body Dose = Adjusted Body Dose Cancer Adj. Body Dose  Cancer Slope Factor Adj. Body Dose
(mg/kg-day) ABSo Risk = (mg/kg-day) * (mg/kg-day}*-1 Hazard {markg-day)
Index = Reference Dose
WHERE: (ma/kg-day)
CS = CONCENTRATION OF CONSTITUENT IN SOIL {(mg/kg) CF = CONVERSION FACTOR (10°® kg/mg)
SA = SKIN SURFACE AREA (cm*2) BW = BODY WEIGHT (kg)

AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm®) AT = AVERAGING TIME (days) = 25,550 for carcinogens
ABS = ABSORPTION FACTOR (unitiess) - USEPA Region lil, 1995 AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
EF = EXPOSURE FREQUENCY (days/year) ABS0 = ORAL ABSORPTION FACTOR (unitiess)
ED = EXPOSURE DURATION (years)
ISR = assume chronic CSF or RID
for subchronic exposure
"cs" "SA" "AF" "ABS" "EF" “BW" AT . "ED" Oral Absorp.| Adjusted Reference “HI*
Concentration | Skin Area] Adh. Factor | Abs. Factor |Expos. Freq.| Body Weight | Averaging | Exp. Duration| Body Dose Factor Body Dose CSF Demmal Dose (RfD) Hazard
Constituent (mg/kg) {cm*2) {malem2) (days/year) (kg) Time (days) (years) (mg/kg-day)| (unitless) |(mg/kg-day)| (mg/kg-day)-1 | Cancer Risk| (mglkg-day) Index
Carcinogen Effects:
2 4-wiusnediamine 238 2,000 1 0.100 130 70.0 25,550 1 347607 1 3.47E-07 3.2 1.11E-06 NA NA
Noncarcinogenic Effects:
NA
SUMMATION:| 1.11E-06 | SUMMATION: NA
SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume |, Human Health Evalfuation Manuat (Part A), Interim Final. EPA/540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.
NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.
B, .- ~_1/28/00
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SO-DERMXL: Site Name:  Bayer New Martinsville - SWMU C N
Print Date: " 01/28/00
Creation Date: 12/16/89 Scenario:  Dermal Contact with Chemical Constituents i Soil
Receptor:  Industrial Worker - 0-2 feet
This table calculates estimated body dose, incremental cancer risk, and hazard indices from dermal exposure to chemical constituents in soll.
The equations used to calkculate body doses, incremental cancer risks, and hazard indices are:
Body Dose = (CS * SA * AF * ABS *EF *ED * CF)(BW * AT) Body Dose = Adjusted Body Dose Cancer Adj.BodyDose  Cancer Slope Factor Adj. Body Dose
(mg/kg-day) ABSo Risk = (mg/kg-day) * (mg/kg-day)*-1 Hazard (ma/kg-day)
Index Reference Dose
WHERE: (mg/kg-day)
CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10 kg/mg)
SA = SKIN SURFACE AREA (cm*2) . BW = BODY WEIGHT (kg)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mglun‘) . AT = AVERAGING TIME (days) = 25,550 for carcinogens
ABS = ABSORPTION FACTOR (unitless) - USEPA Region lIl, 1995 AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
EF = EXPOSURE FREQUENCY (days/year) ABSo = ORAL ABSORPTION FACTOR (unitless)
ED = EXPOSURE DURATION (years)
"cs" "SA" “"AF" "ABS" “"EF" "BW" “AT" "ED" Oral Absorp.| Adjusted Reference "HI"
Concentration | Skin Area) Adh. Factor | Abs. Factor {Expos. Freq.] Body Weight | Averaging | Exp. Duration] Body Dose Factor Body Dose CSF Dermal Dose (RfO) Hazard
Oorlg_t_tmant (ma/kg) (cm"2) {mglcm2) (days/year) (kg) Time (days) (years) (mgfkg-day)| (unitless) |(mg/kg-day)] (mg/kg-day)-1]Cancer Risk| (mg/kg-day) Index
Carcinogen Effects:
2 A-toluenediamine 15.8 2,000 1 0.03 250 70.0 25,550 25 3.27E-06 1 3.27E-06 3.2 1.05E-05 NA NA
Noncarcinogenic Effacts:
NA
i SUMMATION:| 1.05E-05 | SUMMATION: NA
SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume |, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose {(absorbed) convertsd to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to aliow use of CSFs and RfDs based on administered doses.

Skin surface area for hands and head.




SO-ING.XLS Site Name:  Bayer New Martinsville SWMU C

Creation Date: 12/16/99 S¢ gestion of Chemical Constituents in Soil
Receptor: Construction Worker - 0-5 feet
This table calculates estimated body dose, incremental cancer risk, and hazard indices from ingestion exp e to chemical constituents in soil.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:
Body Dose = (CS *IR * EF * ED * CF)/(BW * AT) Cancer BodyDose  Cancer Slope Factor Body Dose
(mg/kg-day) Rate = (mg/kg-day) * 1/mg/kg-day) Hazard = (ma/kg-day)
Index RfD (mg/kg-day)
WHERE:
CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10°kg/mg) .
IR = INGESTION RATE (mg/day) BW = 8ODY WEIGHT (kg)
EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days)
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = 25,550 for carcinogens

Pl = assume chronic CSF or RfD

AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

for subchronic exposure

ol "IR" "EF* "BW" “AT" “ED" Oral Absorp. |  Adjusted Referenca "HI”

Concentration | Ing Rate | Expos. Freq.| Body Weight | Averaging | Exp. Duration| Body Dose Factor Body Dose CSF Ingestion Dose (RfD) Hazard

Constituent (mg/kg) (mg/day) } (days/year) (kg) Time (days) (years) _ {(mg/kg-day)l (unitless) | (mp/kg-day)] (mg/kg-day)-1 | CancerRisk | (mg/kg-day) Index

Carcinogen Effects:

2 4-ipluenediamine 238 480 130 70.0 25,550 1 8.34E-07 1 8.34E-07 3.2 2.67E-08 NA NA

" {Noncarcinogenic Effects:
NA
SUMMATION: | 2.67E-06 | SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assassment Guidance for Superfund, Volume |, Human Health Evaluation Manua! (Part A), Interim Final. EPA/540/189/002.
USEPA, 1988, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Principles and Applications, EPA/800/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.

Skin surface area for hands and head.
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SO-ING.XLS \_J . Site Name:  Bayer New Martinsville - SWMU C 1N
Print Date: 01/28/00
Creation Date: 12/16/99 Scenario: Ingestion of Chemical Constituents in Soil
. Receptor:  Industrial Worker - 0-2 feet

This table calculates estimated body dose, incremental cancer risk, and hazard indices from ingestion exposure to chemical constituents in soll.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS * IR * EF * ED * CF)/(BW * AT) Cancer BodyDose  Cancer Slope Factor Body Dose
(mg/kg-day) Rate = (mgfkg-day) ¢ 1/(mgfkg-day) Hazard = (mg/kg-day)
Index RfD (mg/kg-day)
WHERE:
CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10° kg/mg)
IR = INGESTION RATE (mg/day) BW = BODY WEIGHT (kg)
EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days)
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
“Cs" “IR" “EF” "BW” AT "ED" Oral Absorp.| Adjusted Reference "Hi"
Concentration | Ing Rate | Expos. Freq.| Body Weight | Averaging |Exp. Duration| Body Dose Factor Body Dose CSF Ingestion { Dose (RfD) Hazard
: Constituent (mgikg) (mg/day) | (daysiyear) (kg) Time (days) {years) (mg/kg-day) | (unitless) | (mg/kg-day)| (mg/kg-day)-1 | Cancer Risk] (mg/kg-day) Index
Carclinogen Effects:
2,4-Toluenediamine 15.6 50 250 70.0 25,550 25 2.73E-06 1 2.73E-06 32 8.72E-06 NA NA
Noncarcinogenic Effects:
NA
SUMMATION: | 8.72E-06 | SUMMATION: NA
SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evatuation Manual (Part A), Interim Final. EPA/540/189/002.

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Dermal Exposure Assessment: Princlples and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral abscrption factor, as recommended In RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.

Skin surface area for hands and head.




SO-INH.XLS Site Namo: Bayer New Martinsville SWMU C

Print Date: 01/28/00
Creation Date: 12/16/99 S P Inhat. of Chemical Constituents in Soll
Receptor:.  Construction Worker - 0-5 feet
3600/ hr
PEF(m’ 1kg)=Q/Cx 5
0036<(1-V)x(U,, /U x F(x)
Where:
- Value Source CS (m
Q/C (Inverse of mean concentration at the center of the source area in g/m’s per kg/m®) 90.8 EPA 1996 default CA (mg/m 3 )= —M——
V (Fraction of vegetative cover)- conservatively assume no vegetative cover, unitiess [/} assumed PEF (m 3 /kg)
Um (Mean annual wind speed In m/s) 469 EPA 1996 default
Ut (Equivalent threshold value of wind: d at 7m {n m/s) 11.32 EPA 1996 default
0.184 EPA 1996 defautt PEF = 6.60E+08 m¥kg
Body Dose = (CA * {R* ET * EF * EDY(BW * AT) Cancer BodyDose  Cancer Slope Factor Body Dose
(mg/kg-day) Rate = (mghg-day) * 1/(ma/kg-day) Hazard = (mp/kg-day)
Index RID (mg/kg-day)
WHERE:
CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m®)
IR = INHALATION RATE (m’hour) BW = BODY WEIGHT (kg)
ET = EXPOSURE TIME (hours/day) AT = AVERAGING TIME (days)
EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days) = 25,550 for carcinogens
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
“cs" “CA" "IR" “ET “EF BW* AT "ED" Oral Absom. Adjusted Reference “HI*
Concentration] Cencentration} inh Rate | Expos.Time | Expos. Freq.| Body Weight! Averaging | Exp. Duration Body Dose Factor Body Dase CSF fnhatation | Dose (RfD) | Hazard
Constituent (ma/kg) (mg/m®) | (m’houn) | (hours/day) | (daystyear) )] Time (days) (years) (mg/kg-day) | (unitess) | (mg/kp-day) Index
Carcinogen Effects:
2,4-toluensdiamine 239 3.62E-08 25 8 130 70.0 25,550 1 5.26E-11 4 - 5.26E-11 NA
Noncarcinogenic Effects:
NA
SUMMATION:| 1.68E-10 [SUMMATION] NA

SOURCES: USEPA, 1989, Risk A G for Superfund, Voluma ), Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002,
USEPA, 1989, Exposure Factors Handbook, EPA/S00/8-89/043.
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SO-INH.XLS Site Name: Bayer New Martinsville - SWMU C
Print Date: 01728100 '
Creation Date. 12116/99 Scenario.  Particulate Inhalation of Chemical Constituents in Soil
- Receplor:  Industrial Worker - 0-2 feet
360G%s/hr

PEF(n? 1k®)=QICx

0036x(1-V)x(U, / U,y x F(x)

Where:
Value Source CS (m
Q/C (inverse of mean concentration at the centar of the source area in g/m’s per kg/m”) 90.8 EPA 1996 default CA (mg/m 3 )= ——-——(—g/ﬂ——
V (Fraction of vegetative cover}- conservatively assume no vegetative cover, unitless 0 lassumed PEF (m 3 /kg)
Um (Mean annual wind speed in m/s) 469 EPA 1986 default
Lt (Equivalent threshold value of windspeed at 7m in nv/s) 11.32 £PA 1996 default
nction dent on Um/Ut, derived using Cowherd (1985} - unitiess) 0.194 EPA 1996 default PEF = 6.60E+08 m/kg
8.58E+08
Body Dose = (CA * IR * ET * EF * ED)(BW * AT) Cancer BodyDose  Cancer Slope Factor Body Dose
(mg/kg-day) Rate = (mg/kg-day) * 1/(mgkg-day) Hazard = (mo/kq-day)
Index RD (mg/kg-day)
WHERE:
CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m®)
IR = INHALATION RATE (m>hour) BW = BODY WEIGHT (kg)
ET = EXPOSURE TIME (hours/day) AT = AVERAGING TIME {days)
EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days) = 25,560 for carcinagens
ED = EXPOSURE DURATION {years) AT = AVERAGING TIME (days) = ED * 385 days/year for noncarcinogens
*Cs* *CA* "IR* “ET" “EF *BW* “AT" *ED" Oral Absomp. Adjusted Reference “HI*
Caoncentration] Cencentration] Inh Rate | Expos.Time | Expos. Freq.| Body Welght| Averaging | Exp. Duration Body Dose Factor Body Dose CSF {nhalation Dose (RD) Hazard
Constituent {mg/kg) (mglm‘) (m*hour) ] (hours/day) | (daystvear) | (ka) Time (days) (years) _ (mg/kg-day) {unitiess) (mg/kg-day) | (mp/kg-day}-1)Cancer Risk] (mg/kg-day) Index
Carclnogen Effects: —
2 A-totuensdiamine . 158 2.38364E-08 25 8 250 700 25,550 25 1.86E-08 1 1.65E-09 32 5.29E08 NA NA
Noncarcinogenic Effects: '
NA
SUMMATION:|] 5.20E-08 ] SUMMATION: NA
SOURCES: USEPA, 1889, Risk Assessment Guldance for Superfund, Volume |, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.

USEPA, 1689, Exposure Factors Handbook, EPA/600/8-89/043,



SO-DERM.XLS Site Name: Bayer New Martinsville SWMU D

Print Date; 01/28/00

Creation Date: 12/16/99 Scenario: Dermal Contact with Chemical Constituents in Soil
Receptor: Construction Worker - 0-6 feet

This table calculates estimated body dose, incremental cancer risk, and hazard indices from dermal exposure to chemical constituents in soil.
The equations used to calcufate body doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS * SA * AF * ABS * EF * ED * CFY/(BW * AT) Body Dose = Adjusted Body Dose Cancer Adj. Body Dose  Cancer Slope Factor Adj. Body Dose
(mg/kg-day) ABSo Risk = (mg/kg-day) * (mg/kg-day)*-1 Hazard (mg/kg-day)
Index = Reference Dose
WHERE: (mg/kg-day)
CS = CONCENTRATION OF CONSTITUENT IN SOIL (ma/kg) CF = CONVERSION FACTOR (10°® kg/mg)
SA = SKIN SURFACE AREA (cm*2) BW = BODY WEIGHT (kg)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mgfem®) AT = AVERAGING TIME (days) = 25,550 for carcinogens
ABS = ABSORPTION FACTOR (unitless) - USEPA Region Iil, 1995 AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
EF = EXPOSURE FREQUENCY (days/year) ABSo = ORAL ABSORPTION FACTOR (unitless)
ED = EXPOSURE DURATION (years)
= assume chronic CSF or RfD
for subchronic exposure
“Ccs" "SA" “AF" "ABS" “EF" "BW"* "AT" "ED* Oral Absorp.| Adjusted Reference "HI"
Concentration | Skin Area| Adh. Factor | Abs. Factor |Expos. Freq.| Body Weight | Averaging | Exp. Duration| Body Dose Factor Body Dose CSF Dermal Dose (RfD) Hazard
._Constituent (markg) (cm*2) | (mafem2) {days/year) (ka) Time (days)i _ (years) (mg/kg-day)| (unitiess) |(mg/kg-day)| (mg/kg-day)-1|Cancer Riskj (mg/kg-day) index
Carcinogen Effects:
2,4-toluenediamine 87 2,000 1 0.100 130 70.0 25,550 1 1.26E-07 1 1.26E-07 3.20E+00 4.05E-07 NA NA
0,p-toluidine 15 2,000 1 0.100 130 70.0 25,550 1 2.18E-07 1 2.18E-07 1.90E-01 4.14E-08 NA NA
m-toluldine 4 2,000 1 0.100 130 700 25,550 1 5.81E-08 1 5.81E-08 1.90E-01 1.10E-08 NA NA
berweng 0.932 2,000 1 0.030 130 70.0 25,550 1 4.06E-09 “ 4.06E-09 2.90E-02 1.18E-10 NA NA
anitine 17.8 2,000 i 0.100 130 70.0 25,550 1 2.59E-07 1. 2.59E-07 5.70E-03 1.47E-09 NA NA
Noncarcinogenic Effects:
benzene 0.932 2,000 1 0.030 130 70.0 365 1 2.85E-07 1 2.85E-07 NA NA 3.00E-03 9.48E-05
|aniline 178 2,000 1 0.100 130 70.0 365 1 1.81E-05 4 1.81E-05 NA NA 7.00E-03 2.59E-03
] SUMMATION:| 4.59E-07 | SUMMATION: | 2.68E-03
SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.
USEPA, 1889, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1892, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.
NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption facter, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.
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SO-ING.XLS \\,4 /J Site Name: Bayer New Martinsville SWMU D
Creation Date; 12/16/09 Scenario: ngestion of Chemical Constituents in Soil
Receptor: Construction Worker - 0-5 feet
This table calculates estimated body dose, incremental cancer risk, and hazard indices from ingestion exp etoch

£

1

"

ical constituents in soil.

The equations used to calculate body doses, Incremental cancer risks, and hazard indices are:

Body Dose = (CS * IR * EF * ED * CF)/(BW * AT)

(mgfkg-day)

WHERE:

CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg)
IR = INGESTION RATE (mg/day)

EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

Cancer

Body Dose

Rate = (mg/kg-day) *

Cancer Slope Factor

1/(mgfkg-day)

CF = CONVERSION FACTOR (10 kg/mg)
BW = BODY WEIGHT (kg)

AT = AVERAGING TIME (days)
AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

Body Dose
Hazard = (ma/kq-day)
Index RfD (mg/kg-day)

M = assume chronic CSF or RfD

for subchronic exposure

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1902, Dermal Exp A

ment: Pril

p

and Applications, EPA/600/8-91/01-B.

“CcSs” "IR" "EF* Baw" “AT" "ED" Oral Absorp. | Adjusted Reference “HI”
Concentration | Ing Rate | Expos. Freq.| Body Weight | Averaging | Bxp. Duration| Body Dose Factor Body Dose CSF ingestion Dose (RID) Hazard
Constituent (mg/kg) (mg/day) | (daysiyear) (kg) Time (days) (years) |(mg/kg-day)] (uniless) |(mg/kg-day)| (mg/kg-day)-1 | Cancer Risk | (mg/kg-day) Index
Carclnogen Effects:
24-toluenediamine 8.7 480 130 70.0 25,550 1 3.04E-07 1 3.04E-07 3.20E+00 9.71E-07 NA NA
0,p-toluidine 15 480 130 700 25,550 1 5.23E-07 1 5.23E-07 1.90E-01 9.94E-08 NA NA
m-oluldine 4 480 130 700 25,550 1 1.40E-07 1 1.40E-07 1.90E-01 2.65E-08 NA NA
benzene 0.932 480 130 70.0 25,550 1 3.25E-08 1 3.25E-08 2.90E-02 9.43E-10 NA NA
aniline 178 480 130 70.0 25,550 1 6.21E-07 1 6.21E-07 5.70E-03 3.54E-08 NA NA
|Nencarcinogenic Effects:
benzene 0.932 480 130 70.0 365 1 2.28E-06 1 2.28E-06 NA NA 3.00E-03 7.59E-04
anifine 17.8 480 130 70.0 365 1 4.35E-05 1 4.35E-05 NA NA 7.C0E-03 6.21E-03
SUMMATION: | 1.10E-08 | SUMMATION: 8.97E-03
SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume |, Human Health Evaluation Manua! (Part A), Interim Final. EPA/540/189/002.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to aliow use of CSFs and RfDs based on administered doses.

Skin surface area for hands and head.
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SOANHXLS Site Name: Bayer New Martinsville - SWMU D
Print Date: 01/28/00
Creation Date: 12/16/89 Scenario:  Particulate Inhalation of Chemical Constituents in Soif
Receptorr  Construction Worker - 0-5 feet
3600s/hr
PEF(n 1kg)=0/Cx -
0.036x(1-V)x(U,, / U’ x F(x)
Where:
Valug Source 3 cS (mg/kg)
Q/C (inverse of mean concentration at the center of the source area in g/m-s per kg/m®) 00.8 EPA 1996 default CA (mg/m ° )= ———=>>—
V (Fraction of vegetative cover)- conservatively assume no vegetative cover, unitless 0 assumed PEF (m 3 /kg)
Um {(Mean annual wind speed in m/s) 469 EPA 1996 default
Ut (Equivalent threshold value of windspeed at 7m in m/s) 11.32 EPA 1896 default
dent on Um/Ut, derived using Cowherd (1985) - unitless) 0.194 EPA 1996 default PEF = 8.60E+08 mYkg
6.58E+08
Body Dose = (CA * IR * ET * EF * ED)Y/(BW * AT) Cancer BodyDose  Cancer Slope Factor Body Dose
(mg/kg-day) Rate = (mgkg-day) ° 1/mg/kg-day) Hazard = (mafkag-day)
Index RfD (mg/kg-day}
WHERE:
CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m”)
IR = INHALATION RATE (m*hour) B8W = BODY WEIGHT (kg)
ET = EXPOSURE TIME (hours/day) AT = AVERAGING TIME (days}
EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days) = 25,550 for carcinogens
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
*Ccs" "CA" “IR" “ET" "EF "BW* AT ‘Ep" Oral Absorp. Adjusted Reference “HI"
Concentration| Cencentration| Inh Rate | Expos.Time| Expos. Freq.| Body Welght| Averaging | Exp. Duration Body Dose Factor Body Dose CSF Inhatation Dose (RfD) Hazand
Constituent _(makg) (mg/m?) | (m*hour)| (hours/day) | (days/year) (kg) Time (da (years) (mg/kg-day) | _(unitiess) (mg/kg-day) | (ma/kg-day)-1|Cancer Risk| _(mg/kg-day) Index
Carcinogen Effects:
2,4-toluenediamine 8.7 1.32E-08 258 8 130 70.0 25,550 1 1.92E-11 1.926-11 NA NA NA NA
o,p-toluidine 15 227E-08 25 8 130 70.0 25,550 1 3.30E-11 3.30E-11 NA NA NA NA
m-toluidine 4 6.06E-00 25 8 130 70.0 25,550 1 8.81E-12 8.81E-12 NA NA NA NA
banzene 0.932 1.41E-09 25 8 130 70.0 25,550 1 2.05E-12 2.05E-12 2.90E-02 } 5.95E-14 NA NA
anlline 178 2.70E-08 25 8 130 70.0 25,550 1 -3.892E-11 3.82E-11 NA NA NA NA
Noncarcinogenic Effects: R
benzens .0.632 1.41E-00 25 8 130 70.0 365 1 1.44€E-10 1 1.44E-10 NA NA 1.70E-03 8.45£:08
aniline 17.8 2.70E-08 25 8 130 70.0 365 1 2.74E-09 1 2.74E-09 NA NA 1.00E-02 2.74E-07
SUMMATION:{ 5.85E-14 | SUMMATION: | 3.59£-07
SOURCES: USEPA, 1889, Risk A Guid; for Superfund, Volume 1, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/188/002.

USEPA, 1880, Exposure Factors Handbook, EPA/600/8-89/043.
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SO-INH.XLS Site Name: Bayor New Martinsvile SWMU D
Frint Oate: 0172800
Creation Data: 1271099 Scenario: Volatie Inhalation of Chemical Constituents in Sol

Reospltor: Construction Worker - 0-5 feal

VOLITILIZATION FACTOR (VF )} CHEMICAL-SPECIFIC VALUES
Constituonl H

Koo ] Ea Ew Dw 2] Pb Ds
uniiass) {em*g) {em’rg) {LakfLsol) veater/Leol, em’/pac {emenc) » (cm’/s
oy 0228 589 0.30039 0 03 0.60E-08 0.088 1.63E+00 | 1.41E-08] o7
Ea (atr-filod 80l porosiy} 0.000|La¥ALzcd Tnote 1 7
n (totad #0d porosty) 0.400| Lpore/Lect Sita specillc 3 (3.14x DaxT) ~
Ew (water-filed 2ol porosity) : 0.3{Lwatern sod S spoctic VF (m /’¢8)=Q/C>“—2 Pbx Da x107 (m" /em®)
Pb (dry eod bulk density) 1.6‘.lglun: Ste speciic (2x Pbx Da)
Ps (¢ol particle density) 2.86|g/em EPA 1096 default ~
Di (dusivity in air) —|cm¥eme chemical-specific Datent/s) = (Ed"™ x Dil' + EW™'Dw) /n*
Hanry's law constant (H') — [umioes chomical-spectic PbKd + Ew+ EaH'
D (difusivty n water) ~|em?roec chermical-specific
Kd {sol-water partition cosfficiont) ~|em'g foc x koc Cs
Koc (sol-orginic carbon partition cosfliciard) —fema | chamical-speciic CA (mgm 3)= CS (mghg)
foc (fraction omganic carbon} 0.0061|a/q 3 y?
Expoours Intorvad (T) 9.605+08|sec EPA 1996 defaut VF (m ~ /g)
Factor {OC) . 88.810000 | {q/m’-s){kg/m EPA 1996 default
Nots 1: Alr-fllad 8ol poroely 96l (o Zoro ¥ VOCS may have been kost during samgiing.
Body Dose = (CA * IR * ET * EF * EDY(BW * AT) Cancer  BodyDose  Cancer Stape Factor Body Dose
(mo/ir-day) Rete o (mg/kadsy) *  V(maka-dav) Hazerd = (mofka-day)
Index RID (mgfig-day)
WHERE: .
CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m?®)
IR = INHALATION RATE (m’hour) BW = BODY WEIGHT (ka)
ET = EXPOSURE TIME (hoursiday) AT = AVERAGING TIME (dayz)
EF = EXPOSURE FREQUENCY (daysyear) AT = AVERAGING TIME (daye) = 26,560 for carcinogens
ED = EXPOSURE DURATION (yaars) AT = AVERAGING TIME (daya) = ED * 385 dayeyaar for noncarcinogens
<5 A IR ET EF” W AT ED
o In g0l C inar| (hRete | Expos, Time |  Expos. Freq. Body Welght Averaging | Exp. Duration| Body Dose
Conatiuent (ma/ig) {mglan?) (miour) | (hoursidey) | (daveivens) (C] Time (dave) | (vears) |}
{Carcinogen Effects:
(S———" oom 0.6E-08 26 [ 130 700 25,550 1 1.305-08
Nonecarcinogenic Effects: NA
o o 0.8E-08 26 8 130 700 385 1 9.78E-07
[SUMMATION] 6.74E04_|
SOURCES: USEPA, 1989, Risk for Volume |, Human Health Evaluation Manual (Parl A), Interim Finel. EPA/G40/182/002 .

USEPA, 1089, Exposure Faclora Handbook, EPA/S00/8-80/043,

HASHALENERAYER NMSWMU GROUP D\RISK SPRDSHEETS\SOIL-INHVOL-CONWKR-SWMU_D.XLS



SO-DERM.XLS Site Name: Bayer New Martinsviilo SWMU 21

Print Date: 01/28/00

Creation Date: 12/16/99 Scenario: Dermal Contact with Chemical Constituents in Soil
Receptor: Construction Worker - 0-5 feet

This tabls calcutates estimated body doss, incremental cancer risk, and hazard indices from demmal exposure to chemical constituents in soil.
The squations used to calculate body doses, ncremental cancer risks, and hazard indices are:

Body Dose = (CS * SA * AF * ABS * EF * ED * CF)/(BW * AT) Body Dose = Adjusted Body Dose Cancer Adj. Body Dose  Cancer Siope Factor

Adj. Body Dose
(mg/kg-day) ' ABSo _ Risk = (mg/kg-day) * (mafkg-day)*-1 Hazard (mg/kg-day)
Index = Reference Dose
WHERE: (mg/kg-day)
CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10 kg/mg)
SA = SKIN SURFACE AREA (cm*2) BW = BODY WEIGHT (kg)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm®) AT = AVERAGING TIME (days) = 25,550 for carcinogens
ABS = ABSORPTION FACTOR (unitless) - USEPA Region lll, 1995 AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
EF = EXPOSURE FREQUENCY (dayslyear) ABSo = ORAL ABSORPTION FACTOR (unitiess)
ED = EXPOSURE DURATION (years)
% = assume chronic CSF or RfD
for subchronic exposure
“Ccs" "SA" "AF" "ABS" "EF" "BW" "AT" "ED" Oral Absorp.| Adjusted Reference “HI®
. Concentration | Skin Area] Adh. Factor | Abs. Factor |Expos. Freq.| Body Weight | Averaging | Exp. Duration| Body Dose Factor Body Dose CSF Demal Dose (RfD) Hazard
Constituent (mg/kg) (cm*2) (mg/cm2) (days/year) (kg) Time (days)]  {years) (mg/kg-day)| (unitless) |(mgrkg-day)| (mg/kg-day)-1|Cancer Risk| (mg/kg-day) Index
Carcinogen Effects:
2 4-{oluenediamine 86.2 2,000 1 0.100 130 700 25,550 1 1.25E-06 1 1.25E-06 3.2 4.01E-06 NA NA
Noncarcinogenic Effects:
NA
SUMMATION:| 4.01E-06 | SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A), Interim Final. EPA/540/189/002.

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
- USEPA, 1992, Dermal Exposure Assessment: Principfes and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended fn RAGS (USEPA.A 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.

Skin suiface area for hands and head.
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SO-DERMXL_  /
PrintDate:
Creation Date:

01/28/00
12/16/99

{ !
Site Name:  Bayer New Martinsviile - SWMU 21 o/

Scenario: Dermal Contact with Chemical Constituents in Soil
Receptor:  Industrial Worker - 0-2 feet

This table calculates estimated body dose, incremental cancer risk, and hazard indicas from dermal exposure to chemical constituents in soll.
The equations used to calculate body doses, increméntal cancer risks, and hazard indices are:

Body Dose = (CS * SA * AF * ABS * EF *ED * CF)}/{(BW* AT) Body Dose = Adjusted Body Dose Cancer Adj. Body Dose Cancer Siope Factor Adj. Body Dose
(ma/kg-day) ABSo Risk = (mg/kg-day) * (mg/kg-day)*-1 Hazard (mg/kg-day)
Index = Reference Dose
WHERE: (mgfkg-day)
CS = CONCENTRATION OF CONSTITUENT IN SOIL (ma/kg) CF = CONVERSION FACTOR (10°® kg/mg)
SA = SKIN SURFACE AREA (cm"2) . BW = BODY WEIGHT (kg)
AF = SOIL-TO-SKIN ADHERENCE FACTOR (mg/cm?) AT = AVERAGING TIME (days) = 25,550 for carcinogens
ABS = ABSORPTION FACTOR (unitless) - USEPA Region I\, 1995 AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
EF = EXPOSURE FREQUENCY (days/year) ABSo = ORAL ABSORPTION FACTOR (unitiess)
ED = EXPOSURE DURATION (years)
cs" "SA" "AF" "ABS" "EF" "BW" "AT" “ED" Fraction |Oral Absorp] Adjusted Reference
Concentration | Skin Area} Adh. Factor | Abs. Factor {Expos. Freq.] Body Weight | Averaging | Exp. Duration] Body Dose | Contacted Factor Body Dose CSF Demal Dose (RfD)
Constituent (mg/kg) (em”2) | (mg/em2) {days/year) (kg) Time (days)]  (years) (mg/kg-day) "FC" (unitless) | (mg/kg-day) | (mg/kg-day)-1| Cancer Risk Kmg/kg-day
Carcinogen Effects: ’
2,4-toluenediamine 862 2,000 1 0.10 250 70.0 25,550 25 1.51E-05 0.25 1 1.51E-05 3.2 4.82E-05 NA
Noncarcinogenic Effects:
NA
SUMMATION:] 4.82E-05 jUMMATION
SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume |, Human Heatth Evaluation Manual (Part A), Interim Final. EPA/540/189/002.

USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1992, Demmal Exposure Assessment: Principles and Appfications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.

Skin surface area for hands and head.
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Site Name: Bayer New Martinsville SWMU 21

Creation Date: 12/16/98 Scenario: Ingestion of Chemicat Constituents in Soit
Receptor: Caonstruction Worker - 0-5 feet
This table calculates estimated body dose, inciemental cancer risk, and hazard indices from ingesti posure to chemical constituents in soll.

The equations used to calculate body doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS *{R * EF * ED * CF)/(BW * AT) Cancer BodyDose  Cancer Slope Factor Body Dose
{(mg/kg-day) Rate = (mg/kg-day) * 1/{mg/kg-day) Hazard = (ma/kg-day)
Index RID (mg/kg-day)
WHERE:
CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10 kg/mg)
IR = INGESTION RATE (mg/day) BW = BODY WEIGHT (kg)

EF = EXPOSURE FREQUENCY (days/year)
ED = EXPOSURE DURATION (years)

AT = AVERAGING TIME (days)
AT = AVERAGING TIME (days) = 25,550 for carcinogens

AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens

SR = assume chronic CSF or RfD

for subchronic exposure

“cs" "IR" "EF "BwW" "AT" “ED” Oral Absorp. | Adjusted Reference "HI"

Concentration | Ing Rate | Expos. Freq.{ Body Weight | Averaging | Exp. Duration| Body Dose Factor Body Dose CSF Ingestion Dose (RfD) Hazard

Constituent (mg/kg) (mg/day) | (days/year) (k) Time (days) (years) (mg/kg-day)] (unitless) (mg/kg-day)| (mg/kg-day)-1 | Cancer Risk | (mg/kg-day) Index

Carclnogen Effects:

24-vluenediamine 862 480 130 70.0 25,550 1 3.01E-06 | . 1 3.01E-08 3.2 9.62E-08 NA NA

Noncarcinogenic Effects:
NA
SUMMATION: | 9.62E-06 SUMMATION: NA

SOURCES: USEPA, 1989, Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A),
USEPA, 1889, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1892, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

nterim Final. EPA/540/189/002.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.
Skin surface area for hands and head.
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SO-INGXLS / Site Name: Bayer New Martinsville - SWMU 21 A
ProtDater 01/28/00 N~
Creation Date: 12/16/989 Scenario: Ingestion of Chemical Constituents in Soil

Receptor:  Industrial Worker - 0-2 feet

This table calculates estimated body dose, incremental cancer risk, end hazard indices from ingestion exposure to chemical constituents in soil.
The equations used to calculate body doses, incremental cancer risks, and hazard indices are:

Body Dose = (CS * IR * EF * ED * CF/BW * AT) Cancer  Body Dose Cancer Slope Factor Body Dose
(mg/kg-day) Rate = (mg/kg-day) * 1/(mg/kg-day) Hazard = (mg/kg-day)
Index RfD (mg/kg-day)
WHERE:
CS = CONCENTRATION OF CONSTITUENT IN SOIL (mg/kg) CF = CONVERSION FACTOR (10° kg/mg)
IR = INGESTION RATE (mg/day) BW = BODY WEIGHT (kg)
EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days)
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = 25,550 for carcinogens
AT = AVERAGING TIME (days) = ED * 365 daysfyear for noncarcinogens
"Cs" “IR" "EF" "BW" "AT" "ED* Fraction |Oral Absorp| Adjusted Reference “Hi*
Concentration | Ing Rate } Expos. Freq.| Body Weight | Averaging { Exp. Duration| Body Dose | Contacted Factor Body Dose CSF Ingestion Dose (RfD) Hazard
Constituent (mg/kg) (mg/day) | _(ggyslyear) (kg) Time (days) (years) (mg/kg-day) "FC" (unitiess) (mp/kg-day) | (mg/kg-day)-1]| Cancer Risk | (mg/kg-day) Index
Carcinogen Effects:
2,4-Tolusnediamine 882 50 250 70.0 25,550 25 3.77€-06 0.25 1 3.77E-08 32 1.20E-05 NA NA
Noncarcinogenic Effects:
NA f
SUMMATION: | 1.20E-05 SUMMATION| NA

SOURCES:  USEPA, 1989, Risk Assessment Guidance for Superfund, Volume {, Human Health Evaluation Manual (Part A), intedm Final. EPA/540/189/002.
USEPA, 1989, Exposure Factors Handbook, EPA/600/8-89/043.
USEPA, 1982, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/01-B.

NOTES: Body Dose (absorbed) converted to Adjusted Body Dose (administered) by dividing by oral absorption factor, as recommended in RAGS (USEPA, 1989) Appendix A) to allow use of CSFs and RfDs based on administered doses.

Skin surface area for hands and head. .



SO-INH.XLS Site Name: Bayer New Martinsvitle SWMU 21

Print Date: 01/28/00 - ’
Creation Date: 12/16/99 Scenario: P late Inhal of Chemical Constituents in Soil
Receptor:  Construction Worker - 0-5 feet
3600/ hr
PEF(n? [kg)=0Q/Cx -
0036<(1-V)x (U, / U,y x F(x)
Where:
Value
m,
QT of mean atthe center of the source area In g/m™s per kg/m") 808  |EPA 1006 defaull CA (mg/m 3 )= M
V (Fraction of vegetative cover)- conservatively assume no vegetative cover, unitiess 0 assumed PEF (m 3 /kg)
Um (Mean annuat wind speed in m/s} 4.69 EPA 1996 default
Ut (Equivalent threshold value of windspeed at Tm in nvs) 11.32 EPA 1996 default
0.194 EPA 1988 default PEF = 6.60E+08 mkg
Body Dose = (CA * IR * ET * EF * ED)(BW * AT) Cancer BodyDose  Cancer Slope Factor Body Dose
(maka-day) Rate = (mghkg-day) * 1/{mg/kg-day) Hazard = (mg/ka-day)
Index RD (mg/kg-day)
WHERE:
CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m’)
IR = INHALATION RATE (m*’hour) BW = BODY WEIGHT (kg)
ET = EXPOSURE TIME (hours/day) AT = AVERAGING TIME (days)
EF = EXPOSURE FREQUENCY (daysfyear) AT = AVERAGING TIME (days) = 25,550 for carcinogens
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
"cs® "CA" "IR" e “EF BW" ‘AT "ED" Oral Absorp. Adjusted H"
Concentration| Concentration| Inh Rate | Expos.Time| Expos. Freq.| Body Weight| Averaging | Exp. Duration Body Dosa Factor Body Dose CSF Hazard
Constituent (mafkg) (mg/m®) | (m*hour) | (hours/day) | (caysfyear) (ka) Time (days) (years) {mafkg-day) (unitiess) -da! (mp/kg-day)}-1 index
Carcinogen Effects:
2,4-tokvenediamine 88.2 1.216-07 25 8 130 70.0 25,550 1 1.80E-10 e | 1.90E-10 32 NA
Noncarcinogenic Effocts:
NA
SUMMATION: NA
SOURCES: USEPA, 1889, Risk A for. rfund, Volume |, Human Health Evaluation Manuat (Part A), nterim Final. EPA/540/188/002,
USEPA, 1889, E Factors Handbook, EPA/600/8-89/043.




USEPA, 1889, Exposure Factors Handbook, EPA/600/8-89/043.
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SO-INH.XLS Site Name: Bayer New Martinsvills - SWMU 21
Print Date: 01/28/00
Craation Date: 12/16/88 Scenario: P t of Ch { Constituents In Soil
Receptor:  Industrial Worker - 0-2 fest
3600/ hr
PEFR(n Ik@)=0/Cx -
0036<(1-V)x(U, /U xF(x)
Wh
Value CS (m
Q/C (nverse of mean concentration at the center of the source area in g/m*-s per kg/m®) 90.8 EPA 1996 dafault CA (mg/m 3 ) = ——(g—/—kg)——
V (Fraction of vegstativa cover}- conservatively assume no vegetative cover, unitfess 1] jassumed PEF (m 3 /kg)
Um (Mean annual wind speed in m/s) 4.69 EPA 1896 default
Ut (Equivalent threshold value of windspeed at 7m in m/s) 11.32 EPA 1996 default
0.194 JEPA 1996 default PEF = 6.60E+08 mkg
6.58E+08
Body Dose = (CA * {R * £T * EF * EDY(BW * AT) Cancer BodyDose  Cancer Slope Factor Body Dose
(mgfkg-day) Rate = (mg/kg-day) * 1/(mg/kg-day) Hazard =
Index RID (mg/kg-day)
WHERE:
CA = CONCENTRATION OF CONSTITUENT IN AIR (mg/m®)
IR = INHALATION RATE (m’lhnur) BW = BODY WEIGHT (kg)
ET = EXPOSURE TIME (hours/day) AT = AVERAGING TIME (days)
EF = EXPOSURE FREQUENCY (days/year) AT = AVERAGING TIME (days) = 25,650 for carcinogens
ED = EXPOSURE DURATION (years) AT = AVERAGING TIME (days) = ED * 365 days/year for noncarcinogens
cs* “CA" "IR* & “EF* BW" AT *ED" Fraction Oral Absorp. X Reference "HI*
C 5 Inh Rate | Expos.Tims | Expos. Freq.| Body Weight| Averaging | Exp. Duration Body Dose Contacted Factor Inhalation Dose (RD)| Hazard
Constituent (mgikg) (mgfm®) | (m*hour)] (hours/day) | (days/vear) [} Time (days) | (years) (mg/kg-day) FC" (unitless) Cancer Risk | (mafkg-day)] Index
Carcinogen Effects:
2,4-totvenediamine 832 1.30808E-07 25 8 250 700 25,550 25 2.28E-09 0.25 1 7.30E-09 NA NA
Noncarcinogenic Effects:
NA L
SUMMATION  7.30E-08 PUMMATION NA
SOURCES: USEPA, 1989, Risk Assessment Guidance for Supetfund, Volume |, Human Heatth Evaluation Manual (Part A), Interlm Final. EPA/540/189/002.
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Screening of Constituents in On-Site Groundwater (1998)

[Constituent CAS Units | Frequency Range of Sample of Benchmark
Number of Detections Maximum Screening | Ref. | Maximum Detection
Detection Detection Levels' Exceeds Benchmark

1,2-Dichlorobenzene 95-50-1 mg/l 17 - 62 0.0025 - 1.68 RW-2a (ECD# 981-15) 6.0E-01 2 Max. Det. > Bench
1,4-Dichlorobenzene 106-46-7 mg/l 5- 62 | 0.00284 - 0133 RW-2a (ECD# 981-15) 7.5E-02 2 Max. Det. > Bench
2,4-Diaminotoluene 95-80-7 mg/l 5-63 0.123 - 0.811 RW-1 (ECD#983-14) 2.1E-05 3 Max. Det. > Bench
2,4-Dinitrotoluene 121-14-2 mg/l 10 - 63 | 0.00312 - 125 MW-10S (ECD#981-28) 7.3E-02 3 Max, Det. > Bench
2,6-Dinitrotoluene 606-20-2 mg/l 8-63 0.0216 - 142 MW-108 (ECD#981-28) 3.7E-02 3 Max. Det. > Bench
2-Nitrotoluene 88-72-2 mg/l 10 - 63 | 0.00242 - 159 RW-3a (ECD# 981-16) 6.1E-02 3 Max. Det. > Bench
3-Nitrotoluene 99-08-1 mg/! 4 - 63 | 0.00618 - 0.129 RW-3a (ECD# 981-16) 1.2E-01 3 Max. Det. > Bench
4-Nitrotoluene 99-99-0 mg/l 7- 63 0.0556 - 131 RW-3a (ECD# 981-16) 6.1E-02 3 Max. Det. > Bench
5-Nitro-o-toluidine 99-55-8 mg/l 6 - 63 | 0.00308 - 1.02 MW-10S(ECD#983-28) 20E-03 3 Max. Det. > Bench
Aniline 62-53-3 mg/l 5-63 0.0262 - 0.994 RW-2a (ECD# 981-15) 1.2E-02 3 Max. Det. > Bench
Barium 7440-39-3 mg/l 25 - 25 0.0391 - 227 GM-16S (ECD #981-22) 2.0E+00 2 Max. Det. > Bench
Benzene 71-43-2 mg/l 7- 61 0.1 - 123 RW-2a (ECD# 981-15) 5.0E-03 2 Max. Det. > Bench
Benzoic Acid 65-85-0 mg/l 1- 63 | 0.00258 - 0.00258 FP-4(ECD#983-5) 1.5E+02 3 No
bis(2-Chloroethyl)ether 111-44-4 mg/l 1-63 1.15 - 115 RW-2a (ECD# 981-15) 9.6E-06 3 | Max. Det.>Bench
bis(2-Ethylhexyl) phthalate 117-81-7 mgl | 29 - 63 | 0.00252 - 0.0296 LF-1S (ECD#981-1) 4.8E-03 3 Max. Det. > Bench
Bisphenol A 80-05-7 mg/l 8 - 63 | 0.00382 - 0.0966 RW-2a (ECD# 981-15) - NA
Cadmium 7440-43-9 mg/l 1- 61 0.0464 - 0.0464 MW-7S (ECD#981-26) 5.0E-03 2 Max. Det. > Bench
Calcium 7440-70-2 mgl { 24- 24 8.73 - 244 LF-1S (ECD#981-1) - NA
Chlorobenzene 108-90-7 mg/1 20 - 61 0.00222 - 178 MW-10S(ECD#983-28) 1.1E-01 3 Max. Dét. > Bench
cis-1,2-Dichloroethene 156-59-2 mg/l 4 - 61 { 0.00249 - 0.00491 LF-4D FD A (ECD983-2)] 7.0E-02 2 No
Copper 7440-50-8 mg/l 12 - 25 | 0.00702 - 0247 MW-7S (ECD#981-26) 1.5E+00 3 No
Diethyl phthalate 84-66-2 mg/l 3- 63 [ 0.00688 - 0.0276 LF-4S (ECD983-4) 2.9E+01 3 No
Di-n-butyl phthalate 84-74-2 mg/l 3 - 63 | 0.00268 - 0.00426 LF-4S (ECD983-4) 3.7E+00 3 No
Di-n-octyl phthalate 117-84-0 mg/l 1-63 0.0033 - 0.0033 LF-18 (ECD#981-1) 7.3E-01 3 No
Iron 7439-89-6 mgl | 24-25 0.0121 - 426 LF-4S (ECD#981-4) 1.1E+01 3 Max. Det. > Bench
Lead 7439-92-1 mg/l 10 - 61 | 0.00416 - 0492 MW-7S (ECD#981-26) - NA
Magnesium 7439-95-4 mgll | 24 - 24 3.95 - 58 LF-1S (ECD#981-1) - NA
Manganese 7439-96-5 mgl | 25-25 0.02 - 444 LF-18 (ECD#981-1) 7.3E-01 3 Max, Det. > Bench
m-Toluidine 108-44-1 mg/l 2- 63 0.021 - 0.021 LF-4S (ECD983-4) - NA

ickel 7440-02-0 mgl { 29 - 61 | 0.00487 - 048 MW-7S (ECD#981-26) 7.3E-01 3 No

itrobenzene 98-95-3 mg/l 15 - 62 | 0.00208 - 28 RW-3a (ECD# 981-16) 3.5E-03 3 Max. Det, > Bench
p-Chloroaniline 106-47-8 mg/l 3 - 63 | 0.00516 - 0414 LF-4S (ECD#981-4) 1.5E-01 3 Max. Det. > Bench

henol 108-95-2 mg/l 12 - 63 | 0.00122 - 0.00923 RW-1 (ECD#983-14) 2.2E+01 3 No
Potassium 7440-09-7 mgl | 23- 24 1.28 - 119 LF-4S (ECD#981-4) - NA
p-Toluidine " 106-49-0 mg/l 3-63 0.0117 - 0244 RW-2a (ECD# 981-15) 3.5E-04 '3 Max. Det. > Bench
Sodium 7440-23-5 mgl | 24-24 122 - 952 GM-5B (ECD #981-19) - NA
Tetrahydrofuran 109-99-9 mg/l 1- 61 0.116 - 0.116 LF-4S (ECD#981-4) 8.8E-03 3 Max. Det. > Bench
Trichloroethene 79-01-6 mg/l 2 - 61 | 0.00108 - 000115 LF-4D FD B (ECD983-3){  5.0E-03 2 No
Zinc 7440-66-6 mg/l 18 - 25 | 0.00517 - 05 MW-78 (ECD#981-26) 1.1E+01 3 No
Notes:
(1) In lieu of Federal MCLs, Region Il RBCs were used as Benchmark Screening Levels. Remanded MCLs and Federal Action Levels were not considered.
(2) Federal MCL
(3) Region III Risk-Based Concentration for Tap Water.
Only Detected Constituents are presented here.
NA = Not Applicable
" . = Neither a Federal MCL nor a Region ITI RBC were available.
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TABLE 7-2

Screening of Constituents in Off-Site Groundwater (1998)

Constituent CAS Units Frequency Range of Sample of Benchmark Maximum
Number of Detections Maximum Screening Detection Exceeds
Detection Detection Level' Benchmark
1,1,1,2-Tetrachloroethane 630-20-6 mg/l 0-4 ND - NA
1,1,1-Trichloroethane 71-55-6 mg/l 0-4 ND - NA
1,1,2,2-Tetrachloroethane 79-34-5 mg/l 0-4 ND - NA
1,1,2-Trichloroethane 79-00-5 mg/l 0-4 ND - NA
1,1-Dichloroethane 75-34-3 mg/l 0-4 ND - NA
1,1-Dichloroethene 75-35-4 mg/l 0-4 ND - NA
1,1-Dichloropropene 563-58-6 mg/l 0-4 ND - NA
1,2,3-Trichlorobenzene 87-61-6 mg/l 0-4 ND - NA
1,2,3-Trichloropropane 96-18-4 mg/l 0-4 ND - NA
1,2,4,5-Tetrachlorobenzene 95-94-3 mg/] 0-4 ND - NA
1,2,4-Trichlorobenzene 120-82-1 mg/l 0-4 ND - NA
1,2,4-Trimethylbenzene 95-63-6 mg/l 0-4 ND - NA
1,2-Dibromo-3-chloropropane 96-12-8 mg/l 0-4 ND - NA
1,2-Dibromoethane 106-93-4 mg/l 0-4 ND - NA
1,2-Dichlorobenzene 95-50-1 mg/l 0-4 ND - NA
1,2-Dichloroethane 107-06-2 mg/l 0-4 ND - NA
1,2-Dichloropropane 78-87-5 mg/l 0-4 ND - NA
1,3,5-Trimethylbenzene 108-67-8 mg/l 0-4 ND - NA
1,3-Dichlorobenzene 541-73-1 mg/l 0-4 ND - NA
1,3-Dichloropropane 142-28-9 mg/l 0-4 ND - NA
1,4-Dichlorobenzene 106-46-7 mg/l 0-4 ND - NA
1-Chloronaphthalene 90-13-1 mg/l 0-4 ND - NA
1-Methyinaphthalene 90-12-0 mg/l 0-4 ND - NA
1-Naphthylamine 134-32-7 mg/l 0-4 ND - NA
2,2-Dichloropropane 590-20-7 mg/l 0-4 ND - NA
2,3,4,6-Tetrachlorophenol 58-90-2 mg/l 0-4 ND - NA
2,3-Dichloroaniline 608-27-5 mg/l 0-4 ND - NA
2,4,5-Trichlorophenol 95-95-4 mg/l 0-4 ND -- NA
2,4,6-Trichlorophenol 88-06-2 mg/l 0-4 ND - NA
2,4-Diaminotoluene 95-80-7 mg/l 0-4 ND - NA
12,4-Dichlorophenol 120-83-2 mg/l 0-4 ND - NA
[2,4-Dimethylphenol 105-67-9 mg/l 0-4 ND - NA
2,4-Dinitrophenol 51-28-5 mg/l 0-4 ND - NA
2,4-Dinitrotoluene 121-14-2 mg/l 0-4 ND - NA
2,6-Dichlorophenol 87-65-0 mg/l 0-4 ND - NA
2,6-Dinitrotoluene 606-20-2 mg/l 0-4 ND - NA
2-Butanone 78-93-3 mg/l 0-4 ND - NA
2-Chloroethyl vinyl ether 110-75-8 mg/l 0-4 ND - NA
2-Chloronaphthalene 91-58-7 mg/l 0-4 ND - NA
2-Chlorophenol 95-57-8 mg/l 0-4 ND -- NA
2-Chlorotoluene 95-49-8 mg/l 0-4 ND - NA
2-Hexanone 591-78-6 mg/l 0-4 ND - NA
2-Methylacetonitrile 107-12-0 mg/l 0-4 ND - NA
2-Methylnaphthalene 91-57-6 mg/l 0-4 ND - NA
2-Methylpyridine 109-06-8 mg/l 0-4 ND -- NA
2-Naphthylamine 91-59-8 mg/l 0-4 ND - NA
2-Nitroaniline 88-74-4 mg/l 0-4 ND - NA
2-Nitrophenol 88-75-5 mg/l 0-4 ND - NA
2-Nitropropane 79-46-9 mg/l 0-4 ND - NA
2-Nitrotoluene 88-72-2 mg/l 0-4 ND - NA
3,3"-Dichlorobenzidine 91-94-1 mg/l 0-4 ND - NA
3-Chloropropene 107-05-1 mg/l 0-4 ND - NA
3-Methylcholanthrene 56-49-5 mg/l 0-4 ND - NA
3-Nitroaniline 99-09-2 mg/l 0-4 ND - NA
3-Nitrotoluene 99-08-1 mg/l 0-4 ND - NA
4,6-Dinitro-o-cresol 534-52-1 mg/l 0-4 ND - NA
4-Aminobiphenyl 92-67-1 mg/l 0-4 ND -- NA
4-Bromophenyl phenylether 101-55-3 mg/l 0-4 ND - NA
4-Chlorophenyl phenylether 7005-72-3 mg/l 0-4 ND - NA
4-Nitroaniline 100-01-6 mg/l 0-4 ND -- NA
4-Nitrophenol 100-02-7 mg/l 0-4 ND - NA
4-Nitrotoluene 99-99-0 mg/l 0-4 ND - NA
5-Nitro-o-toluidine 99-55-8 mg/l 0-4 ND - NA
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